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SAVES SPACE ON THE ‘'QUAIL”’ 


AEROQUIP 
MINIATURIZED COUPLING 


te 'y 


A McDonnell Quail diversionary missile being launched from its B-52 mothership. 


On missiles like the Quail, shown just after launching 
from its B-52 mothership, space and weight are at a 
strict premium. Equally valuable is the highest degree 
of reliability in each of its components. And in choosing 
miniaturized quick-disconnect couplings for the Quail, 
McDonnell selected Aeroquip 1010 Series Self-Sealing 
Couplings. They are used in the fuel, lube oil, and 
pneumatic systems on the Quail, to provide maximum 
space and weight savings with complete reliability. 
Because of its simple construction, light weight (only 
.037 |b.), and minimum pressure drop, the 1010 coupling 


is also suited to other critical applications such as 
coolant lines for electronic components. It will operate 
at pressures up to 1000 psi in temperatures from — 65 
to +400°F. 

Aeroquip's engineering staff, the largest and most 
complete in its field, has developed literally hundreds 
of specialized quick-disconnect couplings. If you have o 
fluid line connection or disconnection problem, Aero- 
quip’s unmatched experience and resources are at your 
service. Mail the coupon below for information and 
assistance. 


ANOTHER EXAMPLE OF UNLIMITED 
COUPLING DESIGNS BY 


==aeroquip 


AEROQUIP CORPORATION,“ JACKSON, MICHIGAN 
AEROQUIP CORPORATION, WESTERN DIVISION, BURBANK, CALIFORNIA 


AEROQUIP (CANADA) LTD., TORONTO 19, ONTARIO 
AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS IN CANADA, U.S.A. & ABROAD 


Aeroquip Corporation, Jackson, Michigan 


Please send me NAME 
your Coupling 
Bulletin No. 615. TITLE 


Please have aon COMPANY 
Aeroquip Sales 
Engineer cevtoct ADDRESS 


CITY 
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: 
Industrial 
YWjhite Airbrasive Uni 
irbrasive Unit 

It may seem a Scrooge-like trick to slice up this Christmas decoration, 
but we think you will agree that it is a good demonstration of the 
ability of the Industrial Airbrasive Unit to cut fragile, brittle materials 

This unique tool is doing jobs that were up to now thought impos- 
sible. A precise jet of abrasive particles, gas-propelled through a small, 
easy-to-use nozzle, cuts or abrades a wide variety of materials such as 
germanium, fragile crystals, glass, oxides, ceramics, and many others. 

Use it to make cuts as fine as .008”...or remove surface coatings 
without affecting base material ...wire-strip potentiometers ...debdur! 
precision parts...adjust printed circuits...in the laboratory or on an 
automated production line. 

Important too: the cost is low...for under $1,000 you can set 
up your own Airbrasive cutting unit! 





Send us your most difficult samples and 1086 


we will test them for you. 








SEND FOR 
BULLETIN 5705A 
...complete information 


New dual Model D! 


S. S. WHITE INDUSTRIAL DIVISION + Dept.29q-10 East 40th Street, New York 16, N. Y. 
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COVER: Navy's Point Arguello 
facilities have numerous advan- 
tages, including these rugged 
canyons providing safety, secrecy 
for launchings. A special report 
starts on p. 13 





MARTIN’S Titan management 
program has been changed to 
meet Air Force criticism, though 
not at the service’s orders. For 
a report on this development, see 
p. Il. 






oa al 
FULLY wrapped thrust cham- 
ber at Rocketdyne’s plant dur- 
ing R&D of fibreglass wrapping 
technique. Method has cut the 
weight of Atlas engines 25% 
See story on p. 18. 


TRIGATRON shown here re- 
veals actual dumping of current 
and exploding of wire as per- 
formed in lab by Electro-Optical 
Systems, Inc. Turn to p. 20 
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Now, reflect up to 1750°F radiant heat 
from SWEDLOW metallized laminates 



















Exterior Surface Temperature of Lominate —°F. 
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Compound shapes—minimum weight and bulk —highly 
._ efficient reflectivity —distinguish these materials and solve 
the problem of resistance to elevated temperatures. 


Swedlow’s solution for light weight heat protection problems uses a © 
of fiberglass fillers. To these are added any of an impressive variety 
silicone, phenolic, epoxy, TAC polyester or polyester binders to meet speci 
service conditions. The resulting high-strength laminate is furnished flat 
molded to any contour desired. Metallic coatings then further increase bé 
reflectivity and resistance. Swedlow-pioneered Type -101 aluminum aed 





is now in wide use for the 200°F to 1400°F range. The more recently de 
oped Type -603 gold now raises the limit to approximately 1750°F. 


Swedlow research is continuing the development of many combinations ! 
the growing variety of aircraft, missile and electronic applications. To lea 
how these new materials can help solve your heat problems, contact 

Swedlow plant nearest you. Or send for new literature—“Radiant Het 
Reflective Laminates.” Please refer to Dept. 21 


SWEDLOW Inc 
Swedlow )> ‘ LOS ANGELES 22 ALIFORN 
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Washington Countdown 


IN THE PENTAGON 


Dyna-Soar space gliders . . . 


probably will be first launched for unpowered 
but manned flight tests in late 1962, according 
to present planning. The Boeing spacecraft 
will be dropped from B-52 jet bombers at Ed- 
wards AFB, Calif. 


Dyna-Soar R&D money .. . 


in the FY 1961 budget is the critical factor in 
the current schedule. Nearly $100 million is 
needed for the first stage of the big Air Force 
program. 

o * am 


Seagoing missile training . . . 

for the crews of carriers and cruisers is being 
conducted on the coastal leg of the Pacific 
Missile Range. MORT—Missile Operation 
Readiness Testing—has been made standard 
program at PMR for all carriers headed for 
the Far East. 


Missiles to the Far East... 


are in the Army’s plans for next year. Ship- 
ments to U.S. troops are expected to include 


Martin Lacrosses and Raytheon Hawks. 
._ © @ 


Project Tackle... 


is the code name for a second polar orbiting 
communications satellite under development by 
the Air Force. It will be part of a worldwide 
communications satellite system that includes 
Decree, a 24-hour satellite, and Steer, another 


polar orbiter. 
8 . e 


Reconnaissance by rocket . . . 


is getting a close and very interested look by 
the Navy. The Navy wants a satellite or rocket 
that can provide “fast look” reconnaissance in- 
formation for a task force at sea. Many think 
camera-armed rockets are a better bet than 
satellites for the job. 


AT NASA 


The new firing date. . . 
for the sun-orbiting Thor-Able 1V is about 
mid-January—possibly Jan. 15. STL hopes to 
have licked by then the transmitter difficulties 
and other payload troubles which forced can- 
cellation of the shot this month. 


A space shot sleeper . . . 


using the new Thor-Delta may be in the works. 
The powerful STL Thor-Delta might be used 
to put a 100-pound satellite into orbit around 
the moon in case a planned Atlas-Able moon 


shot is permanently scratched. 
* e . 


Trouble for Nova... 

may be on the way. NASA officials have been 
called on by the White House to present a 
run-down on the program to develop a 1.5- 
million-pound-thrust, single-chamber booster. 
The White House also has told NASA to be 
prepared to justify the $2-billion program. 


ON CAPITOL HILL 


Favorable reaction . . . 

from congressmen has greeted NASA's pro- 
posed changes in the patent provisions of the 
National Space Act. The changes would put 
the agency’s patent provisions more in line 
with those that prevail at the Pentagon—except 
in the field of nuclear research, where they 
would be similar to those of the Atomic En- 


ergy Commission. 
. e e 


The big missile-space battle . . . 
between Congress and the Administration over 
the budget is considered to have been officially 
opened by Senate Democratic Leader Lyndon 
Johnson’s Wright dinner speech. Johnson 
raised two verbal standards to rally his forces: 
.. . “We cannot concede outer space to 
the Russians and hold leadership on earth.” 
.. . “We cannot indulge in the luxury of 
budget clerks gambling with our destiny.” 


ALONG EMBASSY ROW 
Britain’s Black Knight IRBM . . . 


is reported to have soared to a 447-mile 
apogee in a recent test launching at Australia’s 
Woomera Missile Range. The nose cone was 
recovered beyond Mount Eba in southern 
Australia. 

* . . 
Missile defense problems .. . 
are being studied by the United States and 
Canada at Valcartier. A giant 14-inch hyper- 
sonic launcher is being used to launch nose 
cones at 7000-feet a second. The U.S. Army- 
built launcher is expected to double this speed 
when fully developed. 
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DEVELOPMENT 

Production line Vickers hydraulic motors have been 
operating on hot gas for over 2 years. Units have run 
on gases as hot as 2300°F without modification. 

The present flight hardware was built and tested 
after an intensive prototype development effort. Test 
program motorpumps have accumulated over 100 
runs each for 1 minute of operation cycle. Since the 
current development program is aimed at meeting 
known APS requirements, no limits have been estab- 
lished on the operating cycle duration for this type 
of equipment. 


CONCLUSIONS 

Performance and reliability goals for this concept 
have been met successfully. A complete hot gas APS 
package in the 2 - 8 horsepower range, shown above, 
is available within 90 days. Customer specifications 
for these and larger systems are invited. Write for 
Bulletin A-5223B. 







DETROIT 32, MICHIGAN division of 





APPLICATIONS 

Because of the increasing scope of APS applica- 
tions, Vickers conducted a series of studies to estab- 
lish criteria for APS selection. Recent study results 
(published in March, 1959) indicate that for short 
duration operation, hot gas motors offer the best 
weight advantage in the 1 to 30 hp range. See curve 
below. 

Attractive reliability and early delivery resulting 
from extensive use of proven hardware may extend 
the application of these systems to an even greater 
range of second and third generation missiles and 
spacecraft. Additional advantages include: low speed 
equipment (up to 10,000 rpm), convenient ground 
checkout, growth potential, and no alert time required. 


OPTIMUM WEIGHT NON-PROPULSIVE POWER SYSTEMS 





| 





NUCLEAR 
REACTOR 


POWER —HP 


FUEL sour 


| HYDRAZINE 
~ cu Chis 


—T motor 





DURATION—HOURS 


AERO HYDRAULICS DIVISION 


Og 0] 


SPERRY RAND CORPORATION 























the 
missile 
week 


= 209 


- MOO. 














Industry Countdown 


MANUFACTURING 


Germany will cooperate . . . 


in the development of the 100-mile-range Eng- 
lish Electric Blue Water. The solid-fueled sur- 
face-to-surface missile will be used by the 
British and German armies, and probably by 
other NATO nations. 


High-powered anti-tank . . . 


missiles tested by the Swiss—Nord’s SS-/0 and 
Contraves’ Mosquito—are both reported to 
have ruptured 285 mm steel plate. The Swiss 
are conducting tests to determine the final shell 
configuration of their Pz 58 tank. 

° o om 


Sintered 50-50 moly .. . 


and tungsten alloy as well as unalloyed tung- 
sten are being extruded (at 4:1 ratio) by 
Harvey Aluminum at a Wright Air Develop- 
ment Division facility . . . Atlas Corp. esti- 
mates nonmilitary usage of uranium will ex- 
ceed present domestic production (18,000 tons 
of uranium oxide per year) by 1973 and pres- 
ent U.S. reserves will be gone by 1982. AEC 
is buying about 36,000 tons a year from all 
sources for military uses, and—according to 
Atlas—expects this to increase in 1962-66. 
* e o 


January is red-letter . . . 

month for contractors in the missile support 
and logistics area. The Air Force AMC is hold- 
ing a series of three requirements symposiums. 
The first will be held Jan. 13-14 at New York 
City, the second Jan. 18-19 at Chicago and 
the third Jan. 21-22 at Los Angeles. NSIA, 
EIA and AIA, respectively, are making the 
arrangements. 


PROPULSION 


Titan non-cryogenic . . . 


storable program will receive $200,000 fund- 
ing by Air Force in FY 1961. Substitution of 
storables for cryogenics is planned for the 
seventh of the 11 Titan squadrons to be built 
in the next three years. 

o - ° 
Two-step propulsion . . . 
system of the IR guided surface-to-air Redeye 
“bazooka-type” missile will be developed by 
Atlantic Research Corp. The company has a 
$400,000 subcontract from Convair/Pomona. 


_—— Circle No. 5 on Subscriber Service Card. 


More About the Missile Week on Page 4 


A .67KS-600 retro rocket. . . 


which successfully separated the data capsule 
from Discoverer VII nose cone had been in 
storage more than nine months. Aerojet-Gen- 
eral says reliability of the retro was proven in 
advance by test-firing similar units which had 
been on the shelf the same length of time. 


ASTRIONICS 


There’s disagreement .. . 


among the experts on the value of NASA's 
passive balloon communications satellite. For 
one thing, many believe a sphere to be about 
the poorest possible shape for efficient reflec- 
tion of radio beams. 

a e o 


Jump of 15 to 20% 


in electronic test instrument production—giv- 
ing it at least a $350-million volume in 1960 
—is predicted by Technical Information Corp. 
One-fifth of the increase is expected to be in 
power supplies. 

. - = 


Reliability conference . . . 


sponsored by AIEE, IRE, EIA and ASQC will 
be held in Washington Jan. 11-13. 


WE HEAR THAT— 


Boeing and Martin .. . 


will hand the Air Force’s Wright Air Develop- 
ment Division a list of Dyna-Soar subcontrac- 
tors shortly after New Year's. If WADD okays 
the list, announcement of those selected could 
come within a month . . . RCA is said to have 
pinpointed AFMTC telemetry range ship loca- 
tions so exactly that they could replace land- 
based installations . . . The winner of the com- 
petition to reactivate and operate the Army’s 
Kansas Ordnance Plant at Parsons, Kan., is 
Grand Central Rocket Co., which will man- 
age the production of missile motors in the 
5000 Ib. to 10,000 Ib. class . . . Aerotest Labo- 
ratories Inc. is starting up a multimillion-dol- 
lar advanced propulsion division . . . and dur- 
ing November, 10 rockets were launched by 
the West Germans at Kuxhaven in experi- 
mental “rocket mail” tests. Each rocket carried 
500 letters. 
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BRUNSWICK WINDS S-D RATIOS UP TO 2, OOO,OOO!) 


You can get an idea of the remark- 
able power of Brunswick’s exclusive 
Strickland “B” Process (SBP) from 
the fact that it winds fiberglass fila- 
ment to a strength-density ratio of 
2,000,000. (The SD ratio of high 
strength steels is 800,000.) The 
hoop tensile values of these prod- 
ucts have averaged 200,000 psi, and 
their composite wall strengths 
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range from 120,000 to 140,000 psi. 
SBP gives unmatched reliability 
and precision in the winding of 
structural elements, bodies, inter- 
nally and externally loaded vessels 
and large cylinders. The process 
provides unusually close machine 
resin impregnation control, and 
variable control of glass density. 
The winding equipment shown 





above will produce units up to 12 
feet long and 6 feet in diameter 


With slight modifications, it will | 


wind much larger units. 


Get more information on how | 


SBP can serve you. Write or call: 
The Brunswick-Balke-Collender 
Company, Defense Products Divi- 
sion Sales Manager, 1700 Messler 
Street, Muskegon, Michigan—today! 


ISIBRUNSWICK 


10 
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Martin Realigns to Push Titan 


Firm will tighten liaison between 


divisions; change not ordered by AF 


by William J. Coughlin 


DENVER—Martin Company is plan- 
ning corporate administrative changes 
intended, in part, to meet Air Force 
criticism of its management of the 
Titan missile program. 

Major shift will be one designed to 
tighten liaison between the company’s 
operating divisions. This is intended 
to meet Air Force complaints that ad- 
ministration of the Titan program is, 
in effect, spread among three separate 
Division, 


company divisions—Denver 
Cocoa Division and Activation Divi- 
sion. 


But reports circulating in the in- 
dustry that the Air Force has ordered 
top-level management shifts in the 
Martin Company are emphatically 
denied both by company officials and 
the Air Force. 

“No one now or in the past has 
been removed from a position at Air 
Force insistence,” a company spokes- 
man emphasizes. 

® False reports—The Martin Com- 
pany is concerned deeply over false 
reports concerning the Titan program 
now being circulated in the industry. 
It has retained the New York public 
relations firm of Ruder and Finn to 
handle its relations with the financial 
press. 

Officials at Martin’s Denver Divi- 
sion, from Vice-President and General 
Manager H. W. Merrill on down, freely 
admit that in the crash program to get 
the Titan operational, some adminis- 
trative snags have developed. Top Air 
Force officials also concede that some 
of the difficulties lie at their own door. 

A recent re-evaluation of the Titan 
program conducted by Space Tech- 
nology Laboratories and USAF’s Bal- 
listic Missile Division found the missile 
itself technically sound and blamed 
difficulties on management of the pro- 
gram. (M/R, Dec. 21, p. 43). 

Result of the study apparently will 
be a closer working relationship be- 
tween Martin and the Air Force to 
eliminate some of the management 
“bugs” which have plagued the project. 

Explosive growth of Martin-Denver 
Division has brought it to almost 
10,000 employees within a little more 
than three years. Growth that rapid 
usually brings some management prob- 
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lems with it, and Martin has been no 
exception. 
“When you build that fast, ob- 


viously you get some deadwood,” Gen- 
eral Manager Merrill says. In one six- 
month period, for example, employ- 
ment jumped from 5,000 to 7,500. 

Despite rumors to the contrary, 
turnover in engineering personnel at 
the Denver plant has been somewhat 
below industry average; turnover in 
manufacturing personnel is somewhat 
higher than industry average, but not 
unusual for the area, Martin-Denver 
currently is hiring at a rate of about 
200 a week for a net weekly increase 
of about 120. 

Air Force criticism of Titan ad- 
ministration has brought both Martin 
management philosophy and manage- 
ment structure into the limelight. 

The change to tighten relationships 
between corporate operating divisions 
is but one of a number which the 
Martin Company is making, or has 
made, under a dynamic concept of 
management. Under this, management 
structure shifts with program growth 
and requirements. 

® Eight Divisions— Martin's corpo- 
rate structure is broken down into eight 
operating divisions: Baltimore, Orlando, 
Denver, Cocoa, Rias, Nuclear, Space 
Flight and Activation. 

Activation Division, the newest, was 
set up last June to activate the Titan 
weapon system in the field. This divi- 
sion is charged with administration and 
coordination of all activities concerned 
with construction of the Titan training 
complex at Vandenberg Air Force Base, 
California, and the operational base at 
Lowry Air Force Base, Denver. It will 
be responsible for operational readiness 
of all Titan launching bases. 

Within the Denver Division, a 
major administrative shift saw respon- 
sibility for Titan ground support equip- 
ment hived off into a separate depart- 
ment and into a separate plant at near- 
by Littleton, Colo. This, known as the 
Electronics Division, is in charge of 


Assistant General Manager G. H. 
Teeter. 
On Sept. 21, establishment of a 


separate test division within the Denver 
organization was announced, another 
major organizational change. Purpose 
was to bring all phases of Titan test 


operations in Denver under single-point 
control, George A. Rodney, former 
chief test pilot and head of the com- 
pany’s flight test operations in Balti- 
more, was named to head the new or- 
ganization. 

Rodney's department is responsible 
for conducting operating test runs on 
major subsystems and the complete 
missile prior to delivery to flight test 
at Canaveral or operational sites. 

Since taking over his new post, 
Rodney has put strong emphasis on 
strengthening of test discipline. 

It now takes about three weeks to 
run a Titan through the Denver test 
program, from the time it is received 
by the test division until it is shipped 
to Canaveral. Rodney expects this will 
be cut to 10 days by mid-year. 

Martin’s Cocoa Division has the 
responsibility for flight testing at the 
cape. 

* Missile Chaperon—Last month, 
in another management shift, the com- 
pany instituted a policy of appointing 
what it calls a “missile chaperon” for 
each Titan coming off the assembly 
line. This engineer is responsible ad- 
ministratively for his missile until 
launching. 

Aside from the advantage of con- 
centrating responsibility, intent is to 
have one man so familiar with the con- 
tinuity of events on each missile that 
he will be in a position to make knowl- 
edgeable decisions concerning it when- 
ever necessary. 

Further downstream in the pro- 
gram as Titan testing becomes more 
commonplace and “bugs” are worked 
out, this function probably will be 
eliminated. But for the moment, it is 
an innovation which Martin believes 
will improve management of the test 
program. 

Martin’s management philosophy, 
as outlined by General Manager Mer- 
rill, puts the emphasis on men who 
have worked up from the production 
and engineering side of the organiza- 
tion. There aren’t many Harvard Busi- 
ness School types in Denver Division 
management. 

Robert N. Blakey, director of the 
manufacturing division, for example, 


joined Martin in 1942 as a process 
planning engineer. Finance Manager 
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T. P. Hudock came up through the 
ranks as a certified public accountant. 
Merrill himself joined the company’s 
Baltimore Division in 1946 as an en- 
gineer in the pilotless aircraft section. 

There are even engineers in the 
finance division. When someone from 
engineering wants to argue a need for 
more engineers, there is a man in 
finance who talks his language—which 
may or may not be to his advantage. 

While an approach which leans 
heavily on engineers for management 
talent has many advantages, it is ob- 
vious it may also offer difficulties when 
a management survey team shows up 
and wants to talk about the paperwork. 

Under this evolutionary concept, 
administrative structure shifts with the 
need. When the Denver Division first 
was set up, for example, the production 
control organization was kept a part of 
engineering—“almost a nonentity on 


Titan Scoreboard 


A-1—Static missile. Used to check 
out cells and stands at Denver and 
Cape Canaveral. 

A-2—Damaged on test stand when 
erector pulled off second stage. 

A-3—Shipped to Cape in December, 
1958. Automatic shutdown on firing 
when LOX line on pump failed. LOX 
froze hydraulic line on erector, crew 
was unable to get to second-stage sys- 
tems to turn them off. A-3 returned to 
Denver. 

A-4—Shipped to Cape in January, 
1959. Hard start caused automatic shut- 
down. Returned to Denver. 

A-3—Successful flight, February 6, 
1959. Tested and back on Cape within 
30 days of its return to Denver. All 
A-series objectives met on this first 
flight. Program objectives advanced. 


A-5—Successful flight, February 
25, 1959. 

A-4—Successful flight, April 3, 
1959 

A-6—Successful flight, May 4, 


1959. Separation of two stages tested 
without second-stage firing. Solid rock- 
ets used to prove successful separation. 

B-1—Eliminated from program. 

B-2—Static missile. Damaged when 
sling broke at Denver plant. Repaired 
for static testing. 

B-3—Exploded on Denver test 
stand, July 3. First stage mated with 
second stage of B-4. Stand damaged. 

B-4—First stage blew up as result 
of LOX tank rupture, Denver test 
stand, May 15. Second stage mated 
with first stage of B-3, exploded on 
test stand, July 11. This resulted from 
engine fire and explosion with shrapnel 


an organization chart,” is_ the 
Blakey describes it. 

Early in 1957, production control 
was split out and set up on its own. A 
factory manager was named with full 
responsibility for all aspects of factory 
operation, reporting directly to Blakey. 
At this time, all work in the Denver 
facility is related directly to the Titan. 

This year, the manufacturing organ- 
ization has changed again. The factory 
manager has been eliminated and the 
organization is set up on a functional 
and project basis. There is a single 
manager of detail fabrication and tool- 
ing for all projects. There also is a 
Titan project manager, with control of 
all activities peculiar to Titan, report- 
ing to Blakey. Addition of each addi- 
tional project will mean another project 
manager. 

* Revolutionary Process—tThis is 
an evolutionary process which the com- 
pany feels frequently has been mis- 


way 





from engine perforating tanks. Stand 
damaged. 

B-S—Sequence testing and Static fir- 
ing conducted at Cape due to lack of 
available stands at Denver. Exploded 
on launch August 14, 1959. Holddown 
bolts blew prematurely, missile lifted 
with umbilicals still attached and auto- 
matic shutdown signal turned off en- 
gine. Missile fell back on pad from 
12-ft. height and exploded. Stand dam- 
aged. 

B-6—Helium line tore loose, holed 
first stage, Cape Canaveral. 

B-7—Helium sphere pulled loose in 
tank during static test at Denver. Sup- 
port leg attached to it holed second 
Stage. 

B-7—A-Second stage of B-6 mated 
with first stage of B-7. Now on stand 
at Canaveral for firing. 

B-8—Failure to open valve during 
airlift from Denver to Cape Canaveral 
resulted in pressure differential which 
cracked tank. 

B-9—Loading of LOX into cool 
tank resulted in negative pressure which 
caused tank to suck in and crack. Con- 
dition, never encountered before, later 
duplicated deliberately on Denver test 
stand. Information being disseminated 
to industry. 

C-1—Static fired at Denver. Now 
being used for tests in connection with 
destruct package as result of C-2 ex- 
plosion. 

C-2—Destroyed Dec. 12, 1959, 
during launch at Canaveral when de- 
struct system malfunctioned. Attributed 
to mechanical closing of electrical relay 
in destruct system, apparently due 
either to vibration or structurcl weak- 
ness. 
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understood on the outside and pointed | 
out as “another management shakey | 
at Martin.” 

Reports of frequent top-level shift, 
in Martin-Denver management are be. 
lied by the facts, a company spokesma, 
points out. Merrill has been in his prey 
ent post as vice president and gener 
manager since April, 1957. Titan Pro. 
gram Director R. G. Swop has bee! 
at Denver since 1956 and with th 
project from the bid stage. Engineering 
Division Director A. C. Hall has bee 
at Martin-Denver for two years. Blakey 
was appointed director of the manufa. 
turing division in November, 1955. | 

Only change in the most recep 
Denver master organization chart 5 
the naming of Kermith F,. Wasmuth 
as quality control division director to 
replace H. P. Campbell, who a 
shifted to manager of the quality con} 
trol department of the electronics divi | 
sion. 

Under what the Air Force calls its} 
“concurrency” concept, Titan is being} 
designed and produced at the same time | 
training and operational bases are be 
ing constructed. 

*® $500-million program—S ome 
$500-million now has been committed 
to the Titan program. Martin does not 
yet have a production contract for the 
missile, but holds a contract for a re. 
search and development program which 
includes demonstration of initial opera- 
tional capability, including the first base 
and missile assigned to it. 

Total cost of the Denver facility 
has been about $52,500,000. Of this 
some $25 million is Martin capital and 
the remainder Air Force funds a 
erally speaking, the Martin investment 
covers the plant complex while Air| 
Force funds have paid for the test area 
tooling and equipment. 

Martin management naturally i 
unhappy with the troubles which have 
grounded the Titan since last May 
But there also is a feeling that too many 
people have forgotten initial troubles 
with the Atlas and other missiles. It 
is pointed out that Titan had four very 
successful firings in a row, that the 
missile has proved itself in flight and 
that troubles in the program all have 
been ground troubles, mostly non-re- 
curring. 

“We have had no trouble with the 
bird itself—none,” a company official 
points out. Test objectives were, in fact, 
result of the initial 











advanced as a 
launchings. 
There’s little doubt that even one 
or two successful launchings will do 
much to take the pressure off Martin 
management. Whether these can be 
achieved before Congress begins prob- 
ing the defense budget is another ques- 
tion. Titan B7A, now on the stand at 
Canaveral, may provide the answer. 
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ATLAS-TYPE GANTRY for the Air Force’s secret Samos reconnaissance satellite nears completion at PMR’s Point Arguello. 


First pictures of Arguello facilities . . . 


Navy Pushes for Perfect Space Range 


(This is the second in a series of special 
M/R_ reports.) 


PoINT ARGUELLO, CALI Less than 
a year ago, Rear Adm. Jack P. Mon- 
roe stood atop 2150-ft.-high Mt. Tran- 
quillon looking out over Point Argu 
ello’s bunched hills and steep canyons 
to the Pacific. All around him there 
was furious activity. 

Construction crews churned along 
the dark sage-covered ridges laying 
broad hardtop highways; to the north, 
the skeleton of a gantry was 
taking shape against the sky; on the 
bulldozed crests of half a dozen hills, 
workmen swarmed around the white 
Shells of buildings that would house 
basic instrumentation—radio transmit- 
ters, banks of telemetry equipment, ra- 
dars and the main operations control 
center of the newly-created Pacific Mis- 
sile Range which Monroe commands. 

For the 55-year-old admiral, a top 
technical officer who began his career 
more than 30 years carrier 
pilot, it was a moment filled with both 
promise and uncertainty. 

“Here is possibly our last oppor- 
tunity to build a missile range from the 
ground up which will provide the neces- 


Samos 


ago as a 
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sary facilities for years to come,” he 
said. Then, looking into the future, he 
added: 

“These facilities must have a greater 
potential and be adaptable for any and 
all future space uses.” 

Today, as the heart of the PMR, 
Point Arguello is beginning to live up 
to its early promise. Through skillful 
planning and a tremendous expenditure 
of energy and money (about $200 mil- 
lion to date), parts of the facility are 
already operational 


Early next year, the first of two 


launching pads for the Air Force's 
polar-orbiting Samos reconnaissance 


satellite will be ready to receive its 


Atlas booster. Samos will be the first 
major space vehicle fired from the 
Point. The shot may take place in 


March or soon after 

The Navy also will use Arguelio 
Starting in 1960 to swing into full-scale 
tests of Tepee—its system designed to 
detect the launching of enemy ICBM’s 
through high-frequency ionospheric 
backscatter. These tests could be tied 
in with the test program for the Army’s 
Nike-Zeus anti-ICBM, which will be 
conducted from Kwajalein Atoll and 


a 


Johnson Island on the western edge of 
the PMR. 

In addition, the Atomic Energy 
Commission will begin its high-altitude 
radiation studies with Tumbleweed 
sounding rockets. And the Navy Re- 
search Lab will resume Project Sun- 
flare—the launching of Nike-Asps to 
study solar phenomena. 

Other programs now considered 
firm for the 1960-61 period include 
backup for Martin Titan firings from 
neighboring Vandenberg AFB and 
training of Marines in the use of anti- 
aircraft Hawk missiles. 

What has PMR officials worried is 
whether from this point on, the range 
will be developed to its fullest potential 
for the nation’s space program—or 
whether it will become a hodgepodge 
through budget restrictions and piece- 
meal additions 

Moreover the major factor influ- 
encing the future of PMR is the appar- 
ent decision of the Air Force to con- 
vert Vandenberg into a space R&D 
center (M/R Dec. 21 p. 10). As the 
chief potential user of PMR, the Air 
Force holds virtually all the cards 
and a good share of the money—that 
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the range, the mission, the tools . . . 
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ADMINISTRATION BUILDING and related facilities near completion at Point Argu- 


ello. The 20,000-acre Point is the heart of the would-be $4-billion Pacific Missile Range. 


will determine the range’s future devel- 
opment. 

*® Bobcats & duds—The history of 
Arguello and the PMR begins in Dec. 
7, 1957, with a piece of paper, a vision 
and a small, 13-year-old missile station 
at Point Mugu. Point Arguello itself 
was a 20,000-acre wilderness—and a 
somewhat dangerous one at that. Be- 
sides bobcats and mountain lions roam- 
ing through the scrub, the hills were 
mined with unexploded artillery shells, 
souvenirs from the World War II days 
when it was an impact area for the 
Army’s Camp Cooke. 

“Some of those duds were so sensi- 
tive a raindrop could have touched 
them off,” a Navy officer said the other 
day. To clear work areas, more than 
5000 acres had to be burned off and 
combed by demolition teams. 

There were no buildings; the only 
roads were wheel ruts in the dirt, The 
chief occupants: hundreds of deer who 
still roam the area today watching 
man’s elaborate preparations for leav- 
ing the planet. 

®* Work plan—Highway construc- 
tion began almost immediately after 
Arguello was established and by last 
April, 15 months after its inception, 
more than 50 miles had been paved 
(To fully service the facility, the Navy 
estimates another 50 miles are needed.) 
Work also proceeded on the first instru- 
mentation facilities. 

Prime contractor for Arguello’s 
range support operations was given to 
Federal Electric, a subsidiary of Inter- 
national Telephone and Telegraph Corp. 
Bendix Aviation received the down- 
range instrumentation prime contract 
and Texas Transportation of Corpus 
Christi, Tex., the contract for provid- 
ing logistic support at Kwajalein. 
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PMR, commissioned in March, 
1958, was laid out into four sub ranges: 

® An Inland Range extending from 
PMR headquarters at Point Mugu—90 
miles south of Arguello—to Tonopah, 
Nev., and Dugway, Utah, eastward 
more than 400 miles. 

®A Ballistic Range extending out 
into the Pacific north of Hawaii and 
Wake Island for impacting Atlas and 
Thor training shots from Vandenberg. 

® A close-in Sea Test Range running 
500 miles along the California coast 





NIKE-ASP soars spaceward from Argu- 
ello to gather data on solar flares for Navy. 








and 250 miles ott to sea where cruiser 
and carriers test their missiles. 

® An Equatorial Range which won) 
come into being until a launching site 
is picked in the Pacific for the eastwarg 
launching of satellites into equatori, 
orbits. 

Within a year after its 
PMR Commander Monroe says, the 
range “developed a complete capability 
for handling any and all planned re. 
quirements. In we were 
ahead of schedule.” 


Creation 


7 — 


fact, Weeks 

Operations actually began with the : 
tracking of a Thor shot from Vandep. 
berg on Dec. 8, 1958. But Arguelk 
didn’t get into the space business unt 
last Feb. 28, when it provided backup 
tracking for the first polar-orbiting Dis. 
coverer satellite, also fired from Van. 
denberg 


ee 


® Readying Samos—Arguello today 
is comprised of islands of activity sur- 
rounded by acres of wild undergrowth 
You reach the largest of these by driv. 
ing up a paved one-time trail called 
Bear Creek Canyon Road. On the right 


as far as you can see stretch empty 
canyons. Beyond them lies the Pacific 
Directly ahead stand the two Samo 
gantries. 

One pad is more than 90% com 


plete; the other about 70% 
contractor for both, under 


The prime 
a $4.5-mil- 


lion contract, is Wells-Benz Co. of 
Phoenix, Ariz. H. E. Robertson Co. 
fabricated the 100-foot-tall railed 


gantries which stand on 
about 600 yards apart 
All instrumentation and other equip- 
ment already has been moved _ into 
place in the blockhouse that serves both 


a high slope 


pads. It is now being wired and 
checked out. Lights have already been 
installed around Pad No. | and the 


fueling system is in place 

Adjacent to the blockhouse, 
tractors have set up a village of dozens 
of trailers and prefabricated shacks 
ready to be moved within the | 
next few months 

The sprawling, 
Range Operations Building stands o1 
a hilltop about two miles farther in 
land. The Telemetry Building is nearby 
Both are partly operational 

PMR data acquisition 
being expanded by the installation at 
Arguello of 20 NEMS-Clarke telemetry 


these will be 


con- 


away 


almost-completed 


receivers. Some of used | 
for storage of data on magnetic tape 
while others will be used for both stor- 
age and display. The new equipment 
will supplement 15 FM-FM (AN 

UKR-5) telemetry receiving stations 
and three PDM-FM receiving stations 
located at Point Mugu and San 
Nicholas Island which lies just off the 


coast. 
Data links are being set up so that 
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SCALE 


PRESENT AND PLANNED facilities give Point Arguello basic facilities; others are proposed or under construction. Solid lines 
launch-tracking capability on which Navy hopes to build the indicate improved roads and dotted lines show location of 
t world’s greatest space range. Solid dots indicate existing trai!s. Sudden Ranch is leased by Navy from private owner. 
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telemetry can be displayed simultane- 
ously at the Arguello Operations 
Building, Point Mugu and other range 
points. 

Arguello’s long-range tracking ra- 
dars are being installed south of the 
Range Operations Building on top of 
Mt. Tranquillon—highest place on the 
Point. The instrumentation includes two 
of RCA’s newest long-range radars— 
the FPS-16. Similar radars are being 
installed at Point Mugu. 

Optical tracking equipment at Ar- 
guello as well as Point Mugu, San 
Nicholas Island and downrange sites in- 
cludes Askania Model KTH tracking 
cinetheodolites. These permanent in- 
stallations are supplemented by Askania 
KTH 41 transportable cinetheodolites 
and mobile optical tracking units. 

Bowen RC-2 and CZR-1 accelera- 
tion cameras are installed on mobile 
mounts for measuring the acceleration 
of surface-launched missiles. Optical 
miss-distance equipment also is avail- 
able downrange. 

* Ships for tracking—PMR’s land- 
based tracking facilities are further 
supplemented by three ships—the Joe 
E. Mann, Dalton Victory and Haiti 
Victory. A fourth ship will be added 
to the range radar fleet with the conver- 
sion of another Victory Class hull under 
a soon-to-be-let $10-million contract. 

All three ships now in operation 
provide tracking facilities down-range. 
However, the Dalton and Haiti are 
primarily designed for recovery work 
and determining impact points of re- 
entry vehicles. 

The PMR ships are. supporting the 
Discoverer program along with the Air 
Force’s attempt to recover re-entry 
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billions sought, only millions authorized 


ARGU ELLO RANGE OPERATIONS are conducted from new saad ‘tiie yn one of the Point’s many hills. 


capsules with “air snatch” nets attached 
to C-119’s operating out of Hawaii. 

[The Navy says it is now offering as 
services to all range users: 

® Area clearance, range control, 
range liaison (with users), ground 
safety, instrumentation, meteorology 
and photography. 

® Administrative flight operations. 

® Public works technical engineer- 
ing, including limited design work, 
construction, alteration, repair, utilities 
and transportation service. 

® Material procurement including 
supplies, travel, shipping, storage, tech- 
nical classification disposal and cloth- 
ing and small stores storage. 

® Administrative, | communication 
and telephone service. 

® Security and fire 
ices. 

® Medical and dental 

® Military discipline, legal, chaplain, 
service information office, recreational 
and educational services. 


protection serv- 


services. 


All flight operations, logistic sup- 
port, community and recreation serv- 
ices—including payment of personnel— 


is done through Vandenberg for Argu- 
ello. Vandenberg also provides housing 
for the Point’s 250 Navy personnel 
and 81 Marines. Because of over-fir- 
ings, no living facilities are currently 
planned to be built at Arguello. In- 


stead, a BOQ, enlisted men’s barracks 
and 97 units of Capehart housing are 
being built at Vandenberg for the 
Navy. 

* Spotting the bullseye—-For the 
Marines who train twice yearly at 
Arguello with Terrier, PMR _ provides 
target drones, and recovers them. It 


will provide the same services for the 





Marines when they begin training with 


Hawks next year 


As backup to Thor and Atlas train- 
ing shots from Vandenberg, Arguello 
is in charge of frequency interference 
control and well as supplying data re- 
duction and information on warhead 
impact. Sofar and Loran for 
pin-pointing impacts in bulls- 
north of Hawaii north of 


are used 
PMR’s 
eyes and 
Wake. 

For the Discoverer program, Argu- 
ello predicts the area of impact for 
booster fallout, and will do the same 
for Samos in addition to the usual 
tracking and other including 
data reduction. 

Arguello is completely in 
charge of range safety under the latest 
Air Force-Navy agreement covering 
R&D missile and Operations on 
the West Coast 

Ihe agreement, reached recently 
amid the running Air _ Force-Navy 
struggle for the top role in West Coast 
space activities, turned the de 
struct button to Arguello for all launch- 
ings into the PMR—except Atlas 
and Thor training shots. 

Arguello also is in charge of 
safety and security matters as stopping 
Southern Pacific trains from running 
through the Arguello and Vandenberg 

* Billboard space?—-One Navy wag 
has suggested that at least the security 
problem posed by the railroad might 


services 


now 


space 


over 


for 


such 


be profitably solved by building bill- 
boards along the entire right of way 
and selling space to missile manu- 
facturers. 

One of the main advantages that 
Arguello has to offer besides its vari- 
ous services is its location and its 
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rugged topography. Several canyons ? 

provide sites for launching pads from e, 
which missiles and space vehicles can 
be fired in secrecy and safety. 

The nearest settled area of any 
size is 10 miles away at Lompoc. And 
the high canyon walls provide revet- 
ments that would protect other installa- 
tions at the Point. 

The Navy considers some of the 
canyons capable of housing launching 
pads large enough to handle boosters 
ranging from 6 million to 10 million 
pounds of thrust. 

If Navy plans for building launch- : r 
ing pads for giant boosters materialize, | : —S 
PMR would become the greatest space ~ , . Po. 
range in the world. The plans are part TELEMETRY BUILDING is situated on a hilltop not far from Range Operations. 
of the Navy’s overall $4-billion pro- peer often graze nearby in empty canyons. 
gram for PMR. The program calls for 
spending half of the money during the 
next four years; the rest during the 
following decade. 

A key part of the plan calls for 
construction of huge launching pads 
on an island along the equator to 
make it possible to place multi-ton pay- 

| loads into equatorial orbits. These in- 
ith} clude 24-hour stationary satellites and 
the assembly of space platforms which 


































in- require a rendezvous orbit. 
Ilo Another key phase calls for the 
ce construction of hard-line communica- 
re- tions throughout the vast range. Some 
ad range officials consider this one of the 
lor range’s most pressing needs, but they 
Is- hold out little hope in the current 
of tight-budget era of getting the some . 
$750 million that would be needed to ieee : 
rU- do the job. REMOTE RADAR building houses equipment for conducting surveillance of both sea 
or | Since the range’s commissioning, and air to provide clearance for missile launchings. 
nef only some $200 million has _ been 
lal authorized for its development—a small a 
ng’ down payment on the overall plan. ; 
Funding is not expected to improve in A 
in FY 1961. The new budget is expected 
Sti to provide less than $100 million for 3 
ng} = PMR. es 
on This means that the Navy will 


continue to be a long way from achiev- 
ly | ing its goal of building a missile range 


vy that would provide the nation’s space 
St} needs for years to come. Instead, 
¢ | budget restrictions are forcing the : 
h- | construction of the range piece by piece 
" as expediency dictates. 
Officials in favor of the piecemeal 
hf approach under any _ circumstances 
8 argue that it prevents the Navy from 
8 installing “gold-plated toilets.” Oppon- 
, 


<— 7 


ents argue that whatever economies 
might result from day-by-day develop- 
* | ment will be lost in the long run be- 
M cause a far less effective range will bs 
- result me 
v | nal 
, To date the economizers are win- 77" % £ 


4 ning the day. The deer and mountain — : 
lions can be expected to abound in | 
. many parts of Arguello for some years TRACKING RADAR building on top of 21,500-foot Mt. Tranquillon houses newest 
‘ to come. long-range radars and other tracking instrumentation for PMR. 
Ss 
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Fibreglass Wrapping Lightens Aflas 


Rocketdyne achieves 25% savings in weight and 
cost of Atlas thrust chambers, and is developing the 


technique for use in solid powerplants as well 


by Frank G. McGuire 


CANOGA PARK, CALIF.—A new 
method of gaining strength and light 
weight for liquid-rocket engines, solid- 
rocket motors and pressure vessels is 
under advanced development at Rocket- 





. 
D ee 


ae gl 


HELICAL WRAPPING is applied to a test specimen at the Rocketdyne plant. Stresses 


dyne, after being approved for Atlas 
production engines. Primarily a fibre- 
glass wrapping process, the method has 
resulted in great weight, cost and time 
Savings. 


On the Atlas engines, 25% weight 


reductions have been achieved over the 


a 


of 120,000 psi have been attained with the method as used for solid motors. 
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previous method of using steel restrain. 
ing bands around the engine's com. 
bustion chamber. This saving, amount. 
ing to approximately 56 pounds, could 
be increased by further reducing the 
amount of winding used, a_ possibility 


considered quite feasible 
are also in the neighborhood of 25% 


Cost savings 


Ultimate yield stresses of 230,000 
psi have been attained on the specimens 
of unidirectional winding similar to 
that used on the Atlas thrust chamber 
and of 120,000 psi are being 
attained with helical winding as used 
with solid-propellant motors and pres- 


stresses 


sure vessels 

© Time consuming—Brazing and 
welding the steel bands to the com- 
bustion chamber was an operation con- 
suming a couple of weeks. In contrast, 
the winding process can be completed, 
from initial preparation to final curing 
in eight hours 

rhe winding 4 
glass filament roving, impregnated with 
an epoxy resin, around the combustion 


process involves 


chamber, and introducing longitudinal | 


sections of tape of similar material. The 
tape is loosely woven Roving with a 
minimum of cross filaments. (Roving 
is similar to a yarn thread, but without 
the twist. Neither a woven tape nor a 
twisted yarn is used because strength 
is reduced through weaving or twist- 
ing.) 
Atlas chamber in 
the material aver- 
jy” thick. Curing 
an oven at 200 
hours. Experiments 
would 


Applied to the 
varying thicknesses, 
ages approximately 
is accomplished in 
to 300° for two 
determine 
liquid- 
completely of 
winding, with an 
the throat 


Present methods still utilize the tubular 


being 
the 
propellant 


contemplated 


feasibility of fabricating 
chambers 
filament 


insert in 


fibreglass 


erosion-resistant 
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BOOSTER CHAMBER for A//as waits in glass wrapping machine prior to the start of 


operations. Process was also used on 7 /io/ 


structure necessary fol 
cooling. 

On _solid-propellant') motors and 
other pressure vessels, a helical winding 
method is used, rather than the uni- 
directional winding of the Atlas cham- 
ber type. This makes it possible to hold 
in the head closure more efficiently 
The helical winding, in figure 8 form, 
may achieve weight savings up to 50%. 

® Casings, too—Entire solid-motor 
casings, complete with nozzle, can be 
wound, using a soluble jig or form 
which is removed before casting the 
propellant into the casing. 

Any metal attachments necessary to 
operation may be wound into the fila- 
ment with complete structural integrity. 
End closures on pressure vessels are 
wound into the filament and bonded 
with the resin. Failure at those joints is 
not a problem. 

During winding, a firm jig is main- 
tained within the chamber to prevent 
collapse of the coolant tubing under 
filament tension. Rocketdyne now has 
a winding machine at Neosho, for pro- 
duction engines, and a number at 
Canoga Park for R&D work 

Che lathe-like circumferential wind- 
ing machine at Canoga Park has the 
chamber rotating under a horizontally 
traversing arm which feeds epoxy-im- 
pregnated filaments onto the chamber 
at a predetermined rate. Rotation speed 
of the chamber is also controllable, per- 
mitting complete control over the 
amount of filaments applied on each 
pass of the traversing arm 

The helical winding machine is 
similar, with the added capability of 
having a controllable helix angle during 
application. On both machines, the fil- 
ament is held on spools at the rear of 
the machine, then drawn through the 


regenerative 
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Jupiter and Navaho during R&D work. 


impregnating resin before application 
to the form. 

Preparation for winding the cham- 
bers involves sand-blasting the surface 
to be wound, then coating it with a 
resin to insure proper bonding of the 
filament winding to the tubes. After 
application of the filament, curing is 
accomplished. Physical size of the parts 
wound is limited only by size of the 
processing equipment. 

Originating in 1954 as a develop- 
ment proejct, the filament winding 
process has been applied to Thor, 
Jupiter, Atlas and Navaho chambers 
during R&D development. However, 
Atlas is the only one that is now in full 
production. 

Rocketdyne engineers foresee a 
greatly expanded use of filament wind- 
ing, especially in rocket engine appli- 
cations, and other fields. The day is 
also seen when liquid-rocket chambers 
as well as SPR nozzles will be fabri- 
cated solely of a _ reinforced plastic 
erosion-resistant liner that is filament- 
wound on the outside for strength 


ABMA Transfer Plan Is 
Readied for President 
by an M/R Correspondent 


HUNTSVILLE, ALA.—A 
plan for transferring a major part of the 
Army Ballistic Missile Agency to the 
National Aeronautics and Space Ad- 
ministration is expected to be laid be- 
fore President Eisenhower before the 
month’s end. 

The plan, worked out by a joint 
Army-NASA task force in Huntsville 
and Washington, is expected to get a 
Department of Defense stamp of ap- 


proposed 


proval before it is handed to the Presi- 
dent. While final details of the switch 
are being hammered out in Washing- 
ton by NASA Administrator T. Keith 
Glennan and Maj. Gen. August Schom- 
berg, commander-designate of the Army 


Ordnance Missile Command, general 
agreement on the transfer has been 
reached. 


The President probably will present 
the transfer plan to Congress soon after 
that body reconvenes Jan. 6 

If all goes well, and Congress does 
not disapprove the transfer (approval is 
not required), actual transfer should be 
made in mid-March, with NASA in full 
operating control by the beginning of 
the new fiscal year. 

Basically, the proposal calls for 
transfer of the 4300-man Development 
Operations Division of ABMA, headed 
by Dr. Wernher von Braun, to NASA 

along with necessary physical facili- 
ties such as laboratories, office spaces 
and test stands, to enable NASA to meet 
on a self-sufficient basis its require- 
ments for super-booster development. 

ABMA will not be abolished as an 
agency of the Army, but will be con- 
tinued to handle development of vari- 
ous military weapon systems as may be 
required. These would include the 
Pershing system, and the continued 
phase-out of Jupiter and Redstone mis- 
siles. It is possible, one source said, 
that other systems will be assigned to 
the agency. One proposal, for instance, 
calls for some of the systems being de- 
veloped by the Army Rocket and 
Guided Missile Agency to be trans- 
ferred to ABMA to “equalize the de- 
velopment load.” ARGMA, now han- 
dling more than a dozen systems, would 
become primarily an air defense weap- 
on system development agency, han- 
dling the Nike-Zeus, the Nike-Hercu- 
les, and smaller systems such as the 
Redeye, Hawk and Mauler. 

® Step-up likely—If DOD approval 
is received, the net result probably will 
mean increased activity at Redstone, 
since both NASA and the Army would 
need additional personnel to remain self- 
sustaining. 

Included in the transfer proposal, it 
was pointed out, are plans for “cross- 
buying” of services between the Army 
and NASA, to avoid needless duplica- 
tion of effort. 

It is in this area that details remain 
to be worked out—such as who will 
provide for NASA security, transporta- 
tion, housekeeping and telephone serv- 
ice, since NASA has no such facilities 
at Huntsville, Also, the Army will have 
a continued need for some of its major 
facilities, such as the complex, multi- 
million-dollar computations laboratory, 
and its 15-story static-test stand (now 
modified for the Saturn booster), al- 
though not on a full-time basis. 


19 













astrionics 





Iss May Be Upped by Wire Explosion 


Company believes this propulsion method can provide 


more power than most proposed electrical systems offer; 





| 
: 


other uses seen in communication, attitude correction 

| 

| 

PASADENA, CALir. — Electrical ex- thrust for the amount of power con-_ eration, and light for photochemicg | 
plosions of fine wires may provide sumed than many currently proposed reaction. 


outer space vehicles with 2 to 10 times 
the specified impulse of present chemi- 
cal propulsion systems. 

This is only one of several appli- 
cations proposed by Electro-Optical 
Systems, Inc., out of a year-long basic 
research study of exploding wire tech- 
niques in fuze initiators and detonators 


conducted for U.S. Army Ordnance. 
Such impulses conceivably could 
increase propulsion capabilities for 


space vehicles, particularly for missions 
from the atmosphere’s outer edge to 
the moon. The system might also be 
used for satellite attitude correction. 
The company now feels that such a 
propulsion method can provide more 





oe ¢ vy 






THIS TRIGATRON 


electrical propulsion systems. 

Use of exploding wire phenomena 
to determine reaction characteristics of 
surfaces struck by hypervelocity objects 
would enable scientists to obtain high- 
speed impact data not presently obtain- 
able. Vapor or plasma emanating from 
the exploding wire could be accelerated 
to 20-30 kilometers per second—a 
speed far greater than anything pres- 
ently in laboratory use. 

Other uses proposed by EOS in- 
clude high-intensity light sources for 
communications purposes; utilization in 
studies of particle impact against va- 
rious surface types; possible use as 
fusion for thermonuclear energy gen- 


reveals the actual dumping of current and exploding of wire 


as performed in the laboratory by Electro-Optical Systems, Inc. 
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® Fast switching—Key to the abo 
applications lies in heat generated and 
the high amount of thrust producing 
energy obtained by fast switching of 
large amounts of current into the wires} 
in millimicrosecond time. This tech. 
nique has enabled EOS to place many 
times the material’s vaporization energy 
into the wire. 

Temperatures up to 100,000°C and 
pressures in the megabar range have 
been obtained. Specific impulses of 
1000 seconds have been achieved by| 
exploding several wires at once, and 4 
1000-5000 second range appears pos 
sible. 

The exploding wire technique at} 
EOS is accomplished by charging elec-| 
trical energy sources to many kilovolts 
and then suddenly switching current 
through the wire. Actual switching is 
triggered first by a hydrogen thyratron | 
which activates a trigatron that ac] 
tually dumps current into the wire by | 
means of a triggered air spark gap. | 

Materials used in experiments im 
clude: aluminum, iron, copper, gold, 





silver, nickel, tungsten, molybdenum, 
tin, titanium, zinc, cadmium and bis 
muth. Test wires measure about one 


mil in diameter and %-in. in length | 
A capacitor of from 0.002 to 0.02 mi-| 
crofarads charged to 10-20 kilovolts is 
suddenly discharged into the wire where 
the entire circuit inductance is from? 
0.1 to 0.03 microhenrys. Voltage is | 
switched across the wire in about seven | 
millimicroseconds and the vapor proc 
ess duration ranges from 50 to 100 
millimicroseconds 

® Dwell time—Current dwell phe: | 
nomena has been encountered in the, 
wire explosion. Following the _ initial | 
vaporization stage, current conduction 
is reduced to a low level. But voltage 
remains the gap because va- 
porization is completed before the 
capacitor charge flows out completely. 
After a given time there is a resurge of 


across 
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Douglas 


engineers spin 


Space researchers 
OT CAY se 61 01 61 O10) at for a in human factors 


engineering utilize 


meveale) mae hiia— ns . m™ latest discoveries of 


medical science 


space travelers | 
oe Each time a space traveler leaves 


‘ i: oe Se = home (earth) he has to be completely 
wrapped in a special environment. 
He needs it to survive under alien 
conditions such as extreme heat and 
cold, high vacuum, cosmic radiation 
and tremendous G forces. 

At Douglas, life scientist research 
over the past ten years has explored 
more than forty basic factors relating 
to human survival in space. Douglas 
engineers are now completing — at 
military request — a careful survey of 
conditions that will be encountered 
en route to and on other planets. 
They are also evolving plans for 
practical space ships, space stations 
and moon stations in which men can 
live and work with security thousands 
of miles from their home planet. 

Out of these research activities and 
those made by companion workers 
in this field has come new knowledge 
of great medical importance... even 
to those of us who are earthbound. 


/ 
DOUGLAS 


MISSILE AND SPACE SYSTEMS e 
MILITARY AIRCRAFT e DC-8 JETLINERS e 
TRANSPORT AIRCRAFT e AIRCOMB e 
GROUND SUPPORT EQUIPMENT 
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Fabric Tread Tires invented by 


B. F. Goodrich 


When the North American X-15 comes in for a landing, the 
B.F.Goodrich Fabric Tread Tires on its dual nose wheel touch 
down at about 200 mph. As X-15 comes to a stop, these 
special tires must withstand tremendous friction and heat 
build-up. Yet they can take this rugged pounding because nylon 
laminates are sandwiched right into the tread stock. These 
laminates reduce distortion under load, equalize modulus 
between tread and carcass and check “shock wave” formation. 


The same construction now goes into BFG tires for today’s 
newest commercial jets. For further information on these and 
a variety of B.F.Goodrich products you can use in space, in the 
air and on the ground, write to B.F.Goodrich Aviation Products, 
a division of The B.F.Goodrich Co., Dept. MR-129, Akron, Ohio. 
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Cross-section of BFG Fabric Tread 


Tire showing nylon laminates 


B.EGoodrich | 
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special instrumentation . . . 








SERIES ILLUSTRATES reaction of exploding aluminum wire 3, 8, 32 and 45 milli- 
microseconds after induction of current. Wire was 1 mil in diameter, 3/16" long. 


current conduction by the restrike of 
an arc 

Placing larger original voltages 
the wire reduces dwell time to 
where it may also be merged into the 


initial current conduction phase 


across 


Special instrumentation devices 
have played a large part in the EOS 
program. The company is believed to 
be one of the nation’s first 
tions to record simultaneous measure- 
ment of both voltage and current across 
the wire with a resolution of a billionth 
This has enabled the com- 


organiZa- 


of a second. 


pany to determine power input and 
wire resistance and has revealed a 
variety of characteristics of the par- 


ticular material under study 

An EOS-developed Kerr Cell cam- 
era with an exposure time of 5 milli- 
miscroseconds is used to photograph the 
explosion period and provide a record 
of light intensities and discharge 
products. Another development out of 
the wire experiments is a high fre- 
quency response current shunt which 
measures voltage drop across the wire. 
This advanced device replaces the clas- 
sical shunt technique formerly used in 
such measurements. It is extremely 
applicable to high currents, is smaller 
than the previous simple to 
build and possesses low inductance and 
high frequency response 

The high intensity 


device, 


light source 
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which may be obtained by exploding 
wire may prove for space com- 
munications and searchlight operations 
within the atmosphere. Surface tem- 
peratures of S5000°C plus the super- 
heated interior would give such a light 
source excellent visibility and long 
duration. 


ideal 


Other possible applications are det- 
onation for fuzes and 
propellants, for protection of 
capsulators, and special welding tech- 


devices solid 


fuses 


niques. 


20 Technical Sessions 
Set for IRE Convention 


Los ANGELES—Iop Department of 
Defense research and development 
officials will be principal speakers at 


the IRE 1960 Winter Convention on 
Military Electronics here, February 3-5. 
[hey include James M. Bridges, Di- 
rector of Electronics, DOD Research 
and Engineering; Lt. Gen. Arthur G 
Trudeau, Chief of Army R&D; and 
Maj. Gen. O. J. Ritland, Commander 


of AFBMD. 

Bridges will chair the convention's 
opening keynote General 
Trudeau will speak at the Wednesday 
luncheon meeting, and General Ritland 
will be the banquet speaker. 


session, 


Papers of special interest to be 


presented in the 20 technical sessions 
include Project Mercury communica- 
tions, re-entry problems, a_ portable 
atomic frequency standard, thin-film 
ferromagnetic modulators, redundancy, 
and range safety instrumentation at 
Vandenberg AFB 

sessions will cover 


Classified pres- 


entations on surveillance, reconnais- 
sance, guidance and control and com- 
munications 

Other unclassified will 
present four papers each on satellite 
system and subsystems, data handling, 
re-entry, reconnaissance, instrumenta- 
tion, reliability, telemetry, guidance and 
control, communications, ranging and 
tracking, and components. 

The keynote panel session will be 
devoted to the satellite as a transmission 
medium for global communications. 
Members of the panel are Paul Price, 
ARPA; Dr. John R. Pierce, Bell Labs; 
Dr. Hans Ziegler, Signal Corps R&D 
Lab; and Brig. Gen. John B. Bestic, 
AF Deputy Director of Communication 


Electronics 


sessions 


North-Seeking Gyro Is 
Accurate within 5 Seconds 


SANTA Monica, CALIP. An ex- 
tremely accurate North-Seeking Gyro- 
scope with an accuracy of better than 
five seconds of arc is being developed 
by Lear, Incorporated. 

The system has been under study, 
development and fabrication for the 
Army Ballistic Missile Agency for the 
past three years. The instrument was 
jointly developed by two divisions—the 
Lear Astronics Division here, and Lear 
Electronic GmbH in Munich, Germany. 

The +5 seconds of accuracy 
attained by the gyro has been reduced 
under certain favorable conditions. In 
a recent series of tests, the rms (root 
mean square) error was 3.55 seconds. 
The follow-up servo developed for use 
with the present gyro is capable of 
tracking the gyro with an accuracy of 

1 second of arc. 

Ihe present North-Seeking Gyro 
(NSG) was developed specifically as a 
prime azimuth reference for mobile 
ballistic missiles. To illustrate the order 
of accuracy involved: a 5-second azi- 
muth error at launch would cause an 
off-target impact of about 800 feet over 
the full range of an ICBM, assuming 


are 


no errors in the missile guidance 
system. 
Critical azimuth adjustment be- 


comes even more important when deal- 
ing with the vast distances of space. A 
moon probe, for example, could miss 
its impact point by 1.2 miles for each 
second of azimuth misalignment at 
launch. 


*® Ten-year development— Originally 
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developed in Germany for use in pre- 
cisely determining true north for under- 
ground mine surveying, the device has 
been considerably refined; it is expected 
to prove useful in space vehicle appli- 
cations and rapid all-weather surveys 
of missile launching sites, in addition to 
mining operations and geodetic sur- 
veying. 

From the original instrument, 
which had an accuracy of +1 minute 
of arc, to the present design took about 
10 years of development work. 

The underlying physical principle 





is the tendency of a pendulous gyro, 


suspended with its spin axis horizontal, 
to align the latter with the horizontal 
component of the earth’s spin velocity. 
Consequently, the system locates true, 
rather than magnetic, north. 

® How it works—<As shown in the 
schematic diagram, the gyro element is 
suspended in an inner cylinder (1) 
filled with helium. This inner cylinder 
in turn in enclosed by an outer cylin- 
der (2), which serves as structure and 
bearing support for the rotating inner 
cylinder. The gyro spin axis is initially 
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SCHEMATIC DIAGRAM of Lear’s North-Seeking Gyro (see text above). The basic 
principle involved enables the system to locate true, rather than magnetic, north. 
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roughly aligned with north with a Mag. 
netic CcOmpass. After the gyro | 
brought up to speed, it is uncaged 
rotating the caging lever. The spin ax 
of the gyro then tends to align itsey 
with the meridian. 

Since the gyro is essentially yp. 
damped, it will oscillate around true 
north—the period of the oscillation be 
ing 13.5 minutes. The amplitude wi 
vary, depending upon the position of 
the gyro at the time of uncaging. Powe 
transfer to the gyro is accomplished by 
means of thin silver bands (3) whose 
torsional moments are negligible. 

A precision electromechanical servo 
(4) tracks the oscillating gyro with ap 
accuracy of one second of arc, and 
rotates the upper band clamp (5) jp 
phase with the gyro, thus eliminating 
torsion effects of the steel suspension 
band (6). The volume between the 
inner and outer cylinders is filled with 
silicon oil, which partially floats the 
gyro and reduces the band tension 


Flame Sprayer Melts, 
Deposits Any Material 
N.Y. 


WESTBURY, Metallizing En. 


gineering Co. Inc. has announced a. 


hand metal spraying tool that can melt 
or vaporize any known 
deposit it on a surface. 


material and 

Ihe tool is a plasma flame sprayer 
that utilizes a technique used hitherto 
to spray metals or metal oxides on 
rocket nozzles, cones and other 
equipment subject to extreme thermal 
conditions, such as crucibles for high- 
melting-point materials. 


nose 


The flame sprayer will operate in a 
vacuum or in any atmosphere. It can 
operate up to 30,000°F, enough to melt 
the hardest materials, and spray them 
on to surfaces. Titanium, for instance, 
may be sprayed onto softer metal to 
give it a hard finish 


Physical and metallurgical proper- 
ties of the coatings obtained are gener- 
ally superior to conventional flame- 
sprayed coating, METCO President R 
A. Axline reports. 

Conventional flame-spraying tech- 
niques involve use of chemical fuel, 
such as oxy-acetylene, to melt materials 
to be sprayed. The plasma sprayer uses 
an electric arc to heat a relatively inert 
gas, such as nitrogen, into the plasma 
State, or so-called “fourth state of mat- 
ter,” at which it is highly ionized. The 
material to be sprayed is fed, in the 
form of rod or powder, into the plasma 
flame and shot onto the material. 

Cost is about $10,000 for a hand 
sprayer and equipment, which includes 
a small computer—as big as a man 
for equipment control. 
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Evaluators Save Time, Money 


Syracuse, N.Y.—A _ new systems 
evaluator developed here by _ the 
General Electric Co.’s Defense Sys- 


tems Department, is said to shorten 
electric system development by as 
much as 25 per cent. 

The GEESE (GE Electronic Sys- 
tem Evaluator) will enable design engi- 
neers to predict if a system will oper- 
ate at top efficiency even before it goes 
into production, according to company 
engineers. The evaluator eliminates the 
need for costly intermediate hardware 
by simulating operation early in the de- 
velopment cycle. 

GEESE, through the use of analog 
simulation techniques, can be used to 
simulate all types of radar and com- 
munication systems and to evaluate the 
effects of electronic countermeasures 
and mutual interference. It can gener- 
ate and combine all types of r-f signals 
to determine the effects of imposed 
jamming and anti-jamming techniques, 
eliminating complex and expensive 
laboratory evaluation equipment. 

The primary advantage claimed for 
the GEESE is its ability to vary system 
parameters simply and quickly and to 
record all transient and steady-state 
conditions with standard oscilloscopes. 
It includes a time scale up to one mil- 
lion to one so that r-f and i-f carriers 
can be recorded. 

Almost any conceivable signal can 
be generated on the GEESE. Ampli- 
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tude-, frequency-, and pulse-modula- 
tion techniques have been developed; 
doppler shift and noise have also been 
used in systems analysis. Signal fre- 
quency, phase, and amplitude can be 
controlled and_ their instantaneous 
effect on system performance observed. 
Other parameters—signal design, re- 
ceiver gain, r-f and video, limit levels, 
detector characteristics, and age time 
constants—can be varied for investiga 
tion of simulated system operation. 

The amplitude of return signals 
varies as a function of time, range, and 
antenna heading and can also be varied 
with potentiometer controls. Variations 
in signal strength are obtained with re- 
solvers and multipliers. 

Target size, as well as position, can 
be controlled. Jamming or interference 
signals are simulated in type, power, 
and frequency. All can be varied as 
functions of position and time. 

The GEESE receiver uses an elec- 
tronic multiplexer as a mixer. Various 
Filter networks can be used for the r-f 
and i-f section, their characteristics de- 
termined by potentiometer settings. 

Programming is accomplished with 
modular building blocks. This feature, 
plus the almost unlimited number and 
variety of inputs and controls available, 
gives the system flexibility and applica- 
tion limited only by the analog equip- 
ment available. 
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Rubber Sleeve Insulators 
Protect Solid-Fuel Cases 


Rubber sleeve insulators manu- 
factured by The Garlock Packing Com- 


pany are being used to insulate the 
outer case from the solid fuel of 
rockets and missiles. This insulation 


was used in the Pioneer moon rocket 
launched last fall. 

The sleeve is made of a rubber 
compound developed by the Naval 
Research Laboratory. Without this in- 
sulation the intense heat and velocity 
of the propellant would burn through 
the motor casing, causing complete 
failure of the missile. The insulator is 
currently being used in the Navy’s 
submarine-launched Polaris missile. 
Garlock has also developed similar in- 
sulators for the third-stage Vanguard, 
Super Vanguard, Terrier, Super Tarter, 
Talos Booster, the Air Force’s Minute- 
man and certain outer space probe 
vehicles. 

The company has also developed 
a filament-wound chamber to encase 
the insulator and propellant. The cham- 
ber must be able to withstand the 
tremendous pressures of the “controlled 
explosion” of the rocket engine. 
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Aluminum Alloy Patented 


Navan Products Inc., invention mar- 
keting subsidiary of North American 
Aviation, has patented an aluminum 
alloy it says is used in the majority of 
aluminum castings in liquid-rocket en- 
gines that have powered the nation’s 
successful major missiles. 

The alloy, called “Tens-50,” con- 


tains about 8% silicon, 0.5% mag- 
nesium, 0.2% beryllium and 0.15% 
titanium. 
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Gamma Spectrometer Unit 


Eliminates ‘Dark Current’ 


A new gamma spectrometer sys- 
tem designed to eliminate the “dark 
current” defect common to conven- 
tional systems is offered by Nuclear 
Measurements Corp, It is said to offer 
better resolution over a wider range, 
and to provide greater precision in 
gamma spectroscopy than any other 
equipment now available. 

Unlike conventional “sliding win- 
dow” systems; the new system is a 
“sliding pulse” type, employing photo- 
multiplier tubes, transistors and sensi- 
tive discriminators. The pulse is brought 
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Republic 
- High-Performance Titanium 
for the X-15 


\ 













In a number of highly stressed components subject to extreme high and low 
temperature fluctuations, high-performance titanium in the X-15 Research 


Vehicle will help take man higher and faster than he has ever been before. 


Republic Steel—a leading supplier of titanium, and the nation’s largest 


producer of stainless and alloy steels—is supplying North American Aviation | 


with Type 110A titanium for internal structures on the X-15 project. - 
RE 

Let us help you utilize igh-performance metals to increase strength, of 
resist heat, or trim weight. Write Republic Steel, Dept. MR-8591, 
1441 Republic Building, Cleveland 1, Ohio. . 
Ty 


Please indicate if you would like a titanium metallurgist to call. 


REPUBLIC STEEL GézeStGxe |’ 








FIRST POWERED FLIGHT of the North American X-15 came on Sep- 
tember 21, 1959, over Edwards AFB. Carrying a full load of fuel 
(note frost from liquid oxygen at top and bottom of fuselage), the X-15 
flew under power for 3.5 minutes at speeds in excess of Mach 2, 


REPUBLIC’S NEW HIGH 
STRENGTH POWDER, TYPE HS6460 


is ideal for sinterings of highly stressed com- 
ponents. Provides minimum tensile strength of 
60,000 psi at 6.4 density as sintered . . . 100,000 
psi after heat treatment. Maximum of .004% 
shrinkage from die size at 6.4 density. Available in 
quantities up to and including 12 tons or multiples. 
Can be used with existing operating equipment. 


REPUBLIC STAINLESS STEEL is used in leading edges 

of the Convair 880's vertical fin and horizontal 

stabilizer where anti-icing is accomplished through REPUBLIC VACUUM-MELTED ALLOYS hect treated to tensile strength 
electrical heating of the metal. Use of Republic levels of 270,000 to 300,000 psi are produced in fifteen 
ENDURO” Stainless Steel increases strength and thousand-pound heats for missiles such as the Minuteman, 
heat-resistance, permits thinner, lighter gages. Vacuum arc process minimizes segregation and center 
Types 301 and 302 are readily formed into porosity. Nonmetallic inclusions are reduced in number and 
desired shapes by cold forming, drawing, and size. Transverse ductility at high strength levels is also greatly 
bending operations. improved. 


Wade to Het the Challenge of heceleraliore 
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to the window rather than the window 
to the pulse. 

Designated Model GSS-1, the system 
is built around two basic components 
—a combination linear count ratemeter 
and all-transistorized spectrometer cir- 





cuit, and a probe assembly including 
spectrometer grade photomultiplier tube 
with 2” x 2” Nal scintillation crystal, 
coupled directly to an all-transistorized 


amplifier. Integrated with these are 
other units—a universal shield with 
sample slides, a decade type slave 


scaler, and a graphic recorder. 
Circle No. 228 on Subscriber Service Card 


Low-cost Modified Epoxy 
Adhesive Is 100% Reactive 


A 100% reactive, room-temperature 
curing epoxy adhesive, Bondmaster 
M685, has been formulated by the 
Rubber and Asbestos Corp. 

In 6-drum lots, the mixed cost of 
M685 and its hardener is about $7.75 
per gal. The modified epoxy adhesive is 
a free-flowing liquid (3000 to 7000 
cps). Mixed weight, with hardener, is 
9.6 Ibs to the gallon. Pot life with 
Hardener CH-22 is 60-90 minutes; with 
Hardener CH-34 approximately 45 
minutes, depending on the size of the 
container used. 

At room temperature, the bonded 
assembly can be handled in 6-8 hours 
and develops 85% maximum strength 
in 14-24 hours. The formulation may 
be heat-cured in 10 minutes at 250°F. 
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Bonding Permits Hermetic 


Seals in Microwave Systems 


Development of a _ group of 
modified fluorocarbons called Raibond 
which makes possible a stronger, more 
elastic bond between metal and plastic 
components of microwave transmission 
systems has been announced by Radia- 
tion Applications, Inc. 

The product is said to permit the 
use of newly developed adhesives, with 
substantially increased low-temperature 
flexibility, in waveguide equipment. For 
this reason, the development may have 
a highly favorable impact on the per- 
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formance of radio and radar devices 
in sub-freezing regions. 
Raibond-modified fluorocarbons are 
employed as plugs in microwave guide 
“plumbing” systems designed to keep 
out water and dirt and to keep in 
either hydraulic fluid or pressurized 
gases. The fluorocarbons to which it 
has been applied are Kel-F and Teflon, 
produced, respectively, by Minnesota 
Mining and Manufacturing Co. and E. 
I, DuPont de Nemours & Co., Inc. 
RAI engineers discovered _ that 
Teflon and Kel-F could be successfully 
bonded to metals with room tempera- 


ture vulcanizing (RTV) silicone rubbep 
in place of the epoxies formerly useg 
The resulting bonds are flexible apg 
pressure tight. In addition, Raibond pp. 
tains all of the electrical characteristig 
of the original Teflon or Kel-F. Thj 
results in a higher efficiency of micro 
wave transmission—marked by plumb. 
ing with a lower loss factor—than cap 
be obtained with conventionally bondeg 
Teflon. 

In the past, problems arose with 
epoxy adhesives at extremely low tem. 
peratures (of the order of —100°F) be 
cause of the difference in thermal e. 
pansion and contraction between the 
plastics and metal of the waveguide 
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Spin Stabilization Aids 


A pneumatic spin stabilization sys- 
tem weighing less than three pounds 
has been developed by the Solar Air- 
craft Co. for use in controlling re- 
entry bodies of test vehicles in the de- 
velopment program for the U.S. Navy's 
Polaris ballistics missile. 

The system was manufactured by 
Solar to specifications of Lockheed 
Missiles and Space Division. Lockheed 
is manager of the Polaris missile sys- 
tem. 

A high pressure spin control system 
consists of a sealed tank about eight 
inches long charged with nitrogen and 
controlled by an _ explosive-actuated 
valve. 

In operation, the actuator is fired 
by an electrical impulse. The resulting 
gas energy unloads a piston-supported 
metal diaphragm. The resulting gas 
energy unloads a_piston-supported 
metal diaphragm. The internal nitrogen 


° ae = 


b i r 






Polaris 
gas pressure then the dia 
phragm and _ the discharged 
through two opposed valve openings at | 
3000 psia. ) 
[his emitted gas, from several of 
these small systems, provides stabiliza- | 
tion for the missile’s re-entry body. | 
Solar engineers have incorporated an| 
over-pressure thermal relief device into 
the system to prevent premature firing 
By hermetically sealing the nitrogen | 
gas, the system is insensitive to environ- 
mental storage conditions with a mini- 
mum storage life of five years in the] 
charged condition. 
Burst of 
made of 


rupt ures 





gas 1s 


tests 
alloy 


the system's tank, | 
steel with walls 


testing laboratory have consistently re- 


corded a hoop bursting strength of a 


minimum of 280,000 psi and a 
307.000 psi 
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New Material Features 


Low Ablation Loss 


A material with high heat-resistant 
properties has been developed by the 
Cordo Chemical Corp. Called Resin 
Bonded Quartz Sheet, it is a combina- 
tion of reinforced plastics and ceramics. 

Both of these materials have been 
used with varying success in the rocket 
and missiles field, but neither alone is 
the complete answer to the extremes 
of temperature encountered in these 
applications. 

Resin Bonded Quartz Sheet has ad- 
vantages over either plastics or cer- 
amics alone. Aside from the obvious 
fact that it out performs other mate- 
rials in current use, it is markedly lower 
in price and handles as well, if not 
better than such materials. 

Finely divided particles of fused 
quartz are bonded together with al- 
ready proven high temperature-resis- 
tant Cordo Pyropreg resin. A_ small 
percentage of glass or other fibers is 
included to give the resultant sheet 
good handling properties. The sheet 
assumes the black color of the Pyro- 
preg resin and looks very much like 
a normal pre-impregnated fabric ex- 
cept that there is, of course, no cloth 
weave to be seen. 

The Cordo Chemical Corporation 
recommends using this material as a 
facing on a laminate of standard Pyro- 
preg reinforced plastic. Resin Bonded 
Quartz Sheet is not a structural mate- 
rial, and in the cured form has physi- 
cal properties comparable to the resin 
itself. Its strength is ample for shield- 
ing properties but contributes little to 
the over-all structure. 

The special property of low abla- 
tion loss under extreme conditions is 
attributable in large part to the use of 
quartz. The fused quartz particles used 
in Resin Bonded Quartz Sheet have an 
extremely low coefficient of thermal 
expansion. The melting point of this 
fused quartz is in excess of 3100°F., 
and the resultant liquid is extremely 
viscous so that it is not washed off the 
surface but tends to act as an insulator 
for the material which is not yet melted. 

The low ablation loss feature is 
apparent. Five panels have been tested 
in the 5500°F blast of an O-H rocket 
motor for sixty seconds. Panels num- 
ber one, three, and the unnumbered 
panel were dropped in cold water with- 
in a matter of seconds after the rocket 
motor was cut off. The panels which 
show cracks were not damaged during 
the test. This was mechanical damage 
in shipping the exposed panels. 

Resin Bonded Quartz Sheet is avail- 
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propulsion engineering . . . 





By JAY HOLMES 


Nuclear propulsion and APU proposals 

are drawing bigger and bigger responses. Two dozen companies- 
many more than expected—attended a briefing this month on an Air 
Research & Development Command contract for design studies and 
development of a 300 kilowatt nuclear mechanical power system suit- 
able for use in a space vehicle. 

Such a power source could function as an auxiliary power system 
or deliver a service load drawn by an electrical propulsion device— 
such as ion or plasma. However, 300 KW would provide only a few 
pounds of thrust, even at top efficiency. 

The nuclear industry is pleased with the development because it 
expects progress on electrical propulsion to pull far ahead of power 
sources available. The ARDC source will take at least five years to 
develop. lon propulsion devices could be ready in two years. 


Development cost of $50 million 

is a figure bandied about in industry. ARDC won't say, of course. 
Only a small fraction of the total is involved in the design study, the 
first phase. Bids on the design study, expected to take about a year, 
are due Feb. 1. With additional “examining” time needed for circula- 
tion of the second round of development phase bids, it is clear that 
work in earnest may not begin for almost two years. 

ARDC, associated with the Atomic Energy Commission, is calling 
for a reactor power source based on rotating machinery. Thermionic 
conversion is out for the present. The Aeronautical Accessories Lab- 
oratory at Wright Air Development Center, Dayton, says the device 
may not be used in an actual vehicle. The prime objective of the work 
is to advance the state of technology. 


Solid motors weighing 5-10,000 Ibs. 


will be produced at the Kansas Ordnance Plant at Parsons by Grand 
Central if the Army gives the go-ahead. Architect-engineering studies, 
now in progress, will be completed late in 1960. 

No specific projects are scheduled for Parsons; the Army sees the 
plant as a possible backup, in case of production slippage elsewhere. 
It will have a limited capacity but will be capable of expansion. 


Too-detailed specifications 
are causing annoyance in several shops. Case makers fail to see why 
welds in solid rockets should be dressed down, when machining may 
introduce wee’ aesses. Others are irked at the need for machining case 
interiors—when the surface is immediately roughened by application 
of plastic inhibitor, painted on with a brush before the grain is cast. 
Metal suppliers wonder why aeronautical specifications are put on 
some materials that never will get higher than the tailgate of a truck. 
On the other side, fabricators complain of poor quality metal fur- 
nished when they demand highest purity. Vendors guarantee that 
chemical impurities are below a specified level, but they neglect to 
mention one compound—DIRT. 


Industry is giving horselaugh . . . 
to an inexperienced casemaker who took ideas that an experienced 
company had presented on the first feasibility go-round, incorporated 
them in his production plan and filed the lowest bid. When he 
couldn’t produce, he went running to originator for help. Result: the 
experienced company made a small profit and the chiseler lost his 
shirt. 

Other chuckles are generated by a West Coast man who proposes 
wood-burning rockets. He would save money on the insulation too— 
by using wadded-up old newspapers. 
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| 
able in thickness of from 10 to 20 mils | 
and is 36” wide. Special thicknesses | 
and widths can be special ordered. Roll | 
length is normally 30 to 40 yards. The | 
material can also be supplied in a diced 
form. It may be ordered from Cordo | 
Molding Products, Inc., 230 Park Ave- | 
nue, New York, New York, and their | 
nation-wide representatives. 

One of the most interesting fea- 
tures of this material is its price. Resin 
Bonded Quartz Sheet is actually priced 
lower than standard pre-impregnated 
glass fabric, which is several times 
lower than high silica materials such 
as Refrasil, and many, many times | 
lower than pure quartz fabric rein- | 
forced materials. 
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New Literature 


TRANSISTORS. A_ 16-page Bro- 
chure available from the General Trans- 
istor Corp., describes its complete 
line of PNP and NPN transistors most 
widely used by original equipment 
manufacturers, Complete specifications 
are provided; characteristics given are 
minimum standards against which GT 
Transistors are 100% tested. A GT 
Transistor applications chart is in- 
cluded. Sections are devoted to: audio 
transistors (for audio amplifier and low 
speed computers); computer transistors 
(PNP and NPN for low to medium 
speed AC amplifier and medium cur- 
rent DC switching); high current com- 
puter transistors; photo transistors; bi- 
lateral transistors (NPN for core and 
drum memory addressing and chopper 
applications); drift transistors (PNP for 
DC computer applications); high volt- 
age transistors (PNP and NPN for 
driving Nixie and Neon tubes); and 
silicon alloy junction transistors (PNP 
and NPN). 

Circle No. 200 on Subscriber Service Card, 


GYROS. A 62-page technical man- 
ual for subminiature rate gyroscopes 
has been prepared and published by 
Sanders Associates, Inc. The manual 
contains the basic principles of opera- 
tion of this subminiature type gyro and 
covers the operating characteristics, 
standard types available, transformer 
pickoff, and use and design of pack- 
ages of one-, two-, and three-axis 
sensors for rate and acceleration. 

Circle No. 201 on Subscriber Service Card. 


FASTENERS. An illustrated engi- 
neering data catalogue describing bolts, 
nuts, screws, dowels, etc., which can be | 
used at elevated temperatures has been | 
published by the Mercury Air Parts | 
Co. Fabricated to AMS 5735 for 1300 | 
degree to 1800 degree applications. | 
Non magnetic and corrosion resistant. | 
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west coast industry . . . 4 


By FRANK G. McGUIRE 





Distribution of trade union members throughout California has 
been determined by Irving Bernstein, associate director of UCLA's 
Institute of Industrial Relations. The state’s past conception of San 
Francisco as a “union town” and Los Angeles as an “open-shop city” 
must be re-evaluated in light of actual distribution of unionists, says 
Bernstein. Trade union membership in the Los Angeles-Long Beach 
area is between 200,000 and 250,000 more than in the nine counties 
of the San Francisco Bay region. 

Despite this shift from one large city to another, the UCLA study 
shows that unions have made their biggest gains in smaller urban 
communities, not in the big cities. This trend is most noticeable in 
southern California. Between 1954 and 1957, unions made their 
largest increase, percentagewise, in Imperial, Riverside and San 
Bernardino counties, followed by Santa Barbara-Ventura, Sacramento 
Valley, San Diego County, and Los Angeles-Long Beach. 

San Diego may soon become the state’s third major center of 
trade union strength, if its present rate of growth continues. Leader- 
ship in at least one respect has been retained by San Francisco- 
Oakland, because half of their total work force belongs to unions— 
a higher percentage than any other California city. The general de- 
cline of the Bay City as the state’s union stronghold has been attributed 
to the decline of the maritime unions and the fast growth of such 
other organizations as the Teamsters. 


United Research Corporation . . . 

is moving into solid-propellant rocketry at a rapid pace. The briefing 
held November 10 at Edwards AFB on a large solid-propellant booster 
included URC in such company as Thiokol, Rocketdyne, Aerojet, 
Grand Central, Hercules Powder, and Atlantic Research. The recently- 
formed subsidiary of United Aircraft Corp. is expected to contribute 
mostly research to any such program, pending completion of its plants, 
but even this capability represents very rapid growth. 


Convair will start construction . . . 

of its $4-million Astronautics warehouse building, following failure 
of an opposing petition to block the project. The building will be used 
for offices (about 1/3) and storage of components. Completion is ex- 
pected in the fall of 1960. The construction site is adjacent to the 
Convair (Astronautics) plant on Kearney Mesa. 


Metal Control Laboratories . . . 

has purchased Pacific Testing Laboratories, Inc. MCL, a Huntington 
Park, Calif., firm, will move the equipment and personnel of PTI 
from the Van Nuys location. Both firms specialize in testing and re- 
search. 


Astral Electronics Inc. . . . 
has received a $113,446 contract from AF for chemical, biological 
and radiological defense training sets. The contract is apparently the 
first of its type to be awarded by a government agency, and reflects 
a growing interest in the field. 


University of California will research . . . 

the process of mass transfer—the means by which the molecules of 
one chemical spread themselves out among the molecules of another 
—in order to determine its mechanics. The $125,200 grant will benefit 
rocket fuel development, and will aid in predicting how two materials 
will interact under certain conditions. 


More politics than security . . . 

pervades some aspects of the missile program. For example, the 
configuration of the Nike-Zeus is not classified, but is marked “for 
official use only” and kept from public view. The argument is that the 
configuration may soon undergo a complete change, and make the 
present bird a misleading representative of the program. 
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Sometimes forgotten during the thundering ascent of 


a space probe rocket are months of meticulous 
analysis, engineering and planning. The staff of mle RAN GIA N 


Space Technology Laboratories is now engaged 
in a broad program of space research for the Air Force, T 
the National Aeronautics and Space Administration 0 
and the Advanced Research Projects Agency under the 
direction of the Air Force Ballistic Missile Division LI FT-OFF 
For space probe projects STL provides the total concept 
approach, including preliminary analysis, sub-system 
development; design, fabrication, testing, launch 
operations and data evaluation. The total task 
requires subtle original analysis in many fields as 


well as sound technical management 


The STL technical staff brings to this space research 
the talents which have provided system engineering 
and technical direction since 1954 to the 

Air Force Ballistic Missile Program. Major missile 
systems currently in this program are 

Atlas, Titan, Thor and Minuteman 


The scope of STL’s responsibilities offers creative 
engineers, physicists and mathematicians 

unusual opportunities to see their ideas tested in 
working hardware. Inquiries are invited regarding 
staff openings in the areas of Advanced Systems 
Analysis, Rocket Propulsion, Space Flight Mechanics, 
Dynamics, Structural Analysis, and Aerodynamics 


Space Technology Laboratories, Inc. 
P.O. Box 95004, Los Angeles 45, California 
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Missiles and Rockets Editorial Index 


Readers are invited to save the fol- 
lowing six-month index covering M/R 
issues of July 6, 1959 through Dec. 28, 
1959. This index is a reference guide 
to major news and technical articles 
published in M/R during the last half 
of the year. 


ASTRIONICS 


Antennas 


ANTENNAS: THERE'S A LIMIT IN SIZE; What's 
needed is the ability to manufacture dishes and 
maintain them in an exposed environment to the 


close tolerances required, by Hal Gettings, M/R 
Associate Editor, 8/10/59, p. | 
Automatic Checkou? 
UNIVERSAL CHECKOUT CENTER IS URGED TO 


MATCH WEAPON ADVANCES; Packard Bell, with 


experience in Polaris, Thor and Falcon programs, 
believes the concept will reduce inventories and 
personnel and enhance portability, 10/5/59, p. 23. 


A CLOSE-UP OF TWO AUTOMATIC CHECKOUT 
SYSTEMS; Curtiss-Wright'’s DEMON and Nortronics'’ 
NORSCAN are fully transistorized, modularly con- 


structed and completely self-checking, by Charles 
D. LaFond, M/R Associate Editor, 7/6/59, p. 33 
Communications 

DEVICES COULD HANDLE 300 MILLION WORDS, 
SEC: 12/7/59, p. 26. 

EXPLORER V! MAY SOLVE PUZZLE OF REPETI- 


TIOUS RADIO SIGNALS; 11/9/59, p. 24. 
PROMISE OF NEW ‘DECISION THRESHOLD COM- 


PUTER’; Simple device performs well in NATO 
scatter "stations and is expected to find application 
in telemetry, especially over long distances, by 
Charles D. LaFond, M/R Associate Editor, 8/24/59 
p. 18. 

Components 

EYELETS VS. PLATED-THRU HOLES IN PRINTED 


CIRCUITRY; A report on a comprehensive test in 
which all located failures were in eyeletted phenolic 
boards, by Barnard C. Alzua, Jr., 7/27/59, p. 37 


Control Systems 


RCA SYSTEM DESIGNED TO RELIEVE 
ENCE TROUBLES; 8/31/59, p. 32. 


PROMISE OF A NEW ‘DECISION THRESHOLD 
COMPUTER’; Simple device performs well NATO 
scatter stations and is expected to find application 
in telemetry, especially over long distances, by 
Charles D. LaFond, M/R Associate Editor, 8/24/59, 
p. 18 


INTERFER- 


Data Processing 


DEVICES COULD HANDLE 300 MILLION WORDS/ 
SEC; 12/7/59, p. 26. 


SAGE GUIDES INTERCEPTOR MISSILES; An ex- 
clusive account of a computer's role in meeting air 
attack, by Lawrence R. Jeffery, 9/21/59, p. 56 


Data Recording 


TINY RECORDER SURVIVES MISSILE FLIGHT, 
DUNKING; Ampex unit performs perfectly when 
retrieved after flight in AF missile nose cone and 
nine days in the Atlantic, 11/30/59, p. 31. 


DATA HANDLING SYSTEM MAY BOOST USE OF 
DIGITAL TAPE; This 100-ib. Dataleab recorder with 
total capacity of 2.4 billion bits is touted as hav- 
ing great potential for space exploration, 10/5/59, 
p. 19%. 

VIDEOTAPE SUCCESSFULLY USED TO RECORD 
RADAR SIGNALS; Army's Signal Missile Support 
Agency finds great advantage in immediate play- 
back capability for trajectory evaluation, 9/28/59, 
p. 24. 
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MAGNETIC TAPE RECORDING SALES BOOMING; 
This year should see. 700,000 units sold but most 
promising future applications will be in astronautics 
for +y o-reconnaissance, by Robinette E. McCabe 
8/3/5 p. 34. 


Electronic Cooling 


IR INDUSTRY IS SOLVING ITS COOLING PROB- 
LEM; IR-Detector cells are behind the state-of-the- 
art of cells, but R&D is closing the gap with 
better hardware and advanced methods, by Charles 
D. LaFond, M/R Associate Editor, 11/2/59, p. 16. 


HUGHES RESEARCH REVEALS ADVANCES IN IN- 
FRARED DETECTION; Shielding technique doubles 
IR search and tracking range; cooling methods 
treble detectivity of IR cells, 9/28/59, p. 19 


— TECHNIQUES AID ELECTRONICS COOL- 


ING; Basic methods of heat diss pares n com- 
ponents are the same but the applic ns can 
vary. Here are principal methods, by Hal Gettings 
and Charles D. LaFond, M/R Associate Editors, 
8/3/59, p. 38. 


ELECTRONICS COOLING — MULTIMILLION-DOL- 
a STEPCHILD; The demand for cooling units is 

rowing. An M, R staff sur vey shows how the chal- 
nage is being met. First of two stories by Hal 
Gettings and Charles D. M/R Associate 
Editors, 7/27/59, p. 34. 


LaFond 


Energy Conversion 
Isp MAY BE UPPED BY WIRE EXPLOSIONS; Cc 


pany elieves this Propulsion can provide more 
power than most proposed electrical tems offer 
other uses seen n communication att tude 


n, 12/28/5 p. 20 
ENERGY CONVERSION GROWS IN IMPORTANCE: 


New stress on space and potential mmercial uses 
jives impetus to search for more and better way 

nvert eneray d tly to usable electricity, by 
Ha settinas. M/R haa iate Editor, 12/7/59. p 
22 


SOLAR ENERGY DEVICE CAN PRODUCE AC OR 
DC POWER; 12/7/59, p. 39. 


WORLD'S BIGGEST SOLAR ENERGY CONVERTER 
USED TO OPEN HOFFMAN SEMICONDUCTOR 
PLANT; 11/30/59, p. 25. 


ee APU MAKER DENIES SArrentas ARE AL- 
WAYS BEST; Sundst rand Co.'s rebuttal to report by 
Fr nk Co > things that 
c x report ranaes. 


11/2/59, p. 18 


BATTERY MAKER'S eer CLOBBERS HOT-GAS 
APU s; by Charles D. Fond, M/R Associate 
tor, 8/31/59, p. 33 


charges among other 
ompares apples and 


BATTERIES RETAIN MAJOR — POWER 
ROLE; Survey shows electrochemic batteries are 
Jesirable auxiliary power sources for many uses 
sales expected to grow ten-fold, by Charles D 
LaFond, M/R Associate Editor, 8/24/59, p. 15 


APU'S—AN OFT-NEGLECTED $25 MILLION BUS!I- 
NESS; Report shows that gas-turbines are first 

hoice for missile auxiliary power units, with bat 
teries close behind; exotic sources still in the 
future: crash programs make complications, by 


Hal Gettings, M/R Associate Editor, 8/17/59, p. 31. 


PUSHING THE SEARCH FOR SPACE VEHICLE 
POWER; Government and industry strive to find 
sources of electrical power that will permit pro- 
onged space missions, by Pau! Means, M/R As 
sociate Editor, 7/27/59, p. 22 
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Somewhere east of Laramie, on one of Wyoming's plains, you'll st 


find the strangest government housing project ever built. Six concrete r 





and steel buildings are being constructed to house Atlas missiles, 
The site is one of the operational intercontinental missile bases to be c 
operated by the Strategic Air Command. This base is being constructed S 


on the surface. Follow-on bases will burrow deep into the earth. In | i 





all these systems, the Air Force puts much emphasis into ground r 
Support equipment. Virtually all of the material can be pur- 4 


chased from one firm —United States Steel. Whether it’s carbon | 4 
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The U. S. Army Corps of Engineers is This is the inside of the blast pit of one of the launcher Fuel lines and process piping are Stainless § 

constructing this operational interconti- buildings. In all six of these buildings there are 1,040 and operate at pressures up to 15,000 psi. The pipes Th 
nental missile base in Wyoming. In front tons of structural steel, 1,950 tons of reinforcing steel, kept almost surgically clean to prevent contaminé bu 
of the partially completed Launch and over 48,000 tons of concrete aggregate, blocks and of fuel and subsequent malfunction. Vapor degrea® tan 
Service Buildings are Col. Sidney T. cement, and 8,040 tons of mechanical steel items. and chemical cleaning processes are used on the pi an 
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Martin, in charge of construction, and i 
Maurice K. Graber, a construction engi- ' 
neer for the Corps. | 
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steel, high-strength low-alloy steel, 













ultra high-strength alloy steels, Stain- 
less Steel, steel fence, electrical cable, 
cement or wire rope, United States 
Steel maintains the technical services 
to assist in solving any problem on 
materials for ground Support. When 
a ground support program goes to 


the drawing board, consult with 





The Atlas is powered by a cluster of liquid propellant rocket engines that 
burn liquid oxygen and RP-1, a kerosene-like hydrocarbon fuel. 192 pressure 
tanks fabricated from alloy or Stainless Steel plate at this site store liquid 
and gases—liquid oxygen and nitrogen and helium gases which are used to 
inject the fuels into the missiles. 
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AUTHORIZATION ‘RIDER' MAY DRAG OUT PRO- 
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Central Battle Director 


One man, one machine can hold the key to iden- 
tification and tracking of enemy submarines. 

This Central Battle Director— a centralized elec- 
tronic system assimilating data from all tracking 
agents — would make possible swifter, more effi- 
cient coordination of effort from the Hunter-K iller 
commander. 


The Central Battle Director, once identification 
and tracking were complete, could transfer its 
data to other vehicles which would aid in direct- 
ing the kill. 

ARMA, which already has contributed stable 
elements, fire-control and gyroscopic devices to 
the Navy, is continuing to investigate and study 
new concepts that will aid in eliminating the 
submarine threat. 


ARMA, Garden City, N. Y., a division of 
American Bosch Arma Corporation . . . the future 
is our business. saat 








Attention, Engineers: Write to E. C. Lester, Emp. Supv., 
about career openings in R & D programs. 





AMERICAN BOSCH ARMA CORPORATIONW 
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_—more about the missile week 


¢ Washington—Sen. Lyndon B. Johnson accused Pres- 
ident Eisenhower of failing to provide the leadership 
necessary to win the space race. The Senate Democratic 
leader said that unless the President decides immediately 
to make the U.S. competitive, Congress will have to act 
in the next session. He said failure to act decisively in 
space is a “form of unilateral disarmament. 


¢ Cape Canaveral—The Air Force successfully tested 
an Atlas Dec. 18 with a “dry engine” start in which 
water and associated piping was eliminated from the 
bird as an ignition stabilizing agent. Starting thrust was 
smaller and the ICBM went full-range—6325 statute 
miles. 


¢ Tuscon, Ariz.—The Douglas Aircraft-operated Thor 
IRBM school closed shop after training a total of 
1863 Royal Air Force and USAF officers and enlisted 
men in 19 months. The 1300 RAF trainees are now 
manning 60 Thors (4 squadrons) around the clock at 
operational sites in Britain. 


* Bristol, Pa.—An 80-ton “Transrector” for handling 
rocket engines up to 35 ft. in length, 85 in. in diameter 
and weighing 80,000 Ibs. has been delivered to Thiokol 
Chemical Corp. by The Siegler Corp.’s Hufford Division. 
It is believed to be the largest piece of mobile support 
equipment of its kind and probably will be used for 
the first stage of Minuteman. 





*Los Angeles—President Robert S. Bell of Packard 
Bell Electronics Corp. urges establishment of “Q” 
awards by industry to jack up quality and quantity of 
U.S. production to win the “war of workmanship.” Said 





NASA Launches Javelin 


To Measure Galactic Noise 


WaLLops ISLAND, Va.—The Na- 
tional Aeronautics and Space Adminis- \ 
tration on Dec. 22 launched a four- 
stage Javelin sounding rocket to an 
altitude of 560 miles to measure the in- 
tensity of galactic noise. 

NASA scientists also hoped that the 
launch would determine how well the 
fourth-stage X-248 rocket would per- 
form in a vacuum. 

The rocket’s 480-pound payload 
contained a three-megacycle radio re- 
ceiver which telemetered galactic radio 
signals back to earth. Because galactic 
noises are absorbed by the ionosphere. 
it is necessary to measure them when 
they are encountered at altitudes above 
450 miles. 

Data on the performance of the 
X-248 rocket was telemetered to sta- 
tions located at Wallops, Cape Hatteras, 
and Cape Canaveral. 

The Javelin is a combination of an 
Honest John, two Nikes, and the X-248. 





Bell, who is establishing the awards in his plants: “we 
are individually and collectively at war. It is a war 
against foreign ideology and technology and against 
our own complacency. . .” 


* Los Angeles—The BMD’s 659th Test Wing, created 
to back up the Air Force’s Discoverer satellite program, 
is expected to take over responsibility for the launch, 
instrumentation and recovery of AF Samos reconnais- 
sance satellites when the program starts next year. This 
unit would be in addition to—and perhaps conflict 
with—similar services offered by the Navy’s Pacific 
Missile Range (M/R, Dec. 14, p. 10). Samos will be 
launched from Point Arguello, Calif., primary facility of 
the PMR. 


* Bethpage, N.Y.—Grumman Aijrcraft Engineering 
Corp. 1s making a three-month study of the feasibility 
of using nuclear propulsion to extend the range of a 
low level attack missile. The study is at Grumman’s 
initiative under a $l-a-year contract with the Bureau 
of Naval Weapons. Walter Scott, Grumman Chief of 
Preliminary Design, said his group has been studying 
application of reactors to ramjets for about a year. 





* Washington—The electronics industry share of the 
military hardware market rose to $4.5 billion in 1959, 
33% of the total, despite a general leveling off of total 
defense procurement. The figure is expected to increase 
fairly substantially next year, Electronic Industries As- 
sociation said in a year-end statement. Hardware for 
non-military space applications approached $100 mil- 
lion in 1959. EIA reported overall electronics sales of 
$9.2 billion in 1959, projected $10.35 billion for 1960, 
and forecast $20 billion a year by 1970. 


Million-lb.-thrust Booster 





Record Breaker 








Project Reported Under Way 


Los ANGELES—United Research 
Corp. reportedly has begun a project to 
build a one-million-pound-thrust solid 
propellant booster with its own funds. 

Reliable sources said the company 
will complete the project relatively 
quickly, to have the booster ready when 
a requirement is established. 

Questioned by M/R, company offi- 
cials said they were “not at liberty to 
discuss the report,” but did not deny it. 


Vacuurn Cadmium Plating 


Process Ils Made Available 


NEWTON, Mass.—Custom vacuum 
cadmium plating services are now avail- 
able in the East and Midwest. 

NRC Equipment Corp., developer 
of the process, says Poly-Kote, Inc., 
North Attleboro, Mass., and Electro- 
Vac Division of Radio Cores, Inc., 
Melrose Park, Ill., are now authorized 





Its weight at takeoff was approximately 
7000 pounds. 

The payload came down in the At- 
lantic Ocean about 600 miles from 
Wallops Island. 
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THREE-STAGE missile built by Curtiss- 
Wright for tests in Boeing’s Dyna-Soar 
program hit 6000 mph in Dec. 16 firing 
at Holloman AFB—new high for ground 
launch. 


to use it. 

The process makes it possible to 
protect high-tensile steel missile parts 
against corrosion without subjecting 
them to hydrogen embrittlement. 
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SAC Receives Its First Hound Dog 


Downey, CaLir.—Gen. Thomas S. 
Power, Commanding General, Strategic 
Air Command, took delivery of the 
first production model of North Amer- 
ican Aviation’s GAM-77 Hound Dog 
air-to-surface missile at the company’s 
missile division here. 

General Power said the Hound 
Dog, slated to become operational with 
SAC by next spring, is a megaton 
class weapon and can carry the H- 
bomb. “Its accuracy is measured in 
fect rather than the usual accuracy of 


missiles which is measured in miles,” 
he added. 
SAC’s basic requirement for the 


Hound Dog, which will be used in 
Boeing B-52G aircraft, is to enhance 
the capacity of its manned bombers, 
General Power said. 


Third Test for Nike-Zeus 


“ee *& 
= 
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He pointed out that the Hound 
Dog will be used to attack enemy de- 
fenses by launching it beyond the range 
of early warning radar, but he declined 
to discuss the missile’s range other than 


to say that it was “several hundred” 
miles. The Hound Dog's Autonetics- 


produced inertial autonavigation system 
is said to be immune to enemy de- 
coying or jamming. It is also possible 
for the B-52 navigator to select missile 
cruise altitude to target or change the 
target after the missile is airborne. 
Additional advantages of the mis- 
sile were noted. The J-52 engine can 
provide the mother ship with additional 
thrust and its inertial guidance system 
can be used to supplement the bomber’s 
navigational equipment. 
The B-52 carry Hound 


can two 














EARLY TEST model of Nike-Zeus anti-missile missile, of this type, was fired by Army 


at White Sands Missile Range, N.M., on Dec. 


16. First stage fired properly, and 


second stage separated, but second-stage sustainer motor apparently did not ignite. 
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Dogs in addition to its H-bomb y, 
load. ’ 

NAA’s’ Missile’ Division yy, 
awarded an R&D contract for How 
Dog in August 1957. Initial producs 
contract was announced in Novembe 
1958. First powered flight of the m 
sile was in April, 1959. The missile 
currently undergoing flight 
Eglin AFB, Fla. 


General Power told a press conf 





testing ’ 


ence in Los Angeles that “There jx 
definite requirement for the B-70 a 
the B-52.” He 
that he expects there will be sufficier 


successor for Said als 
money in the new defense budget { 
development of the ALBM (, 
launched ballistic missile). Hound D, 


also is “adequately funded,” he adde 





NASA Boosts Spending | 
For Mercury Tracking 


WASHINGTON—A report released b 
the Senate Space Committee last wee! 
reveals that NASA will spend $31.) 
million more than originally planne 
for the Project Mercury world-wid 
tracking network in Fiscal 1959-60 

Present indications are that the net 
work’s total cost will be somewher 
around $75-80 million—about $50 m 
lion more than estimated in th 
winning bid 

NASA came up with the extr 
$31.4 million, according to the repor 
by transferring $15 million from Proj| 
ect Mercury R&D funds, and by fin 
ing $16.4 million elsewhere in the spac 
agency's tight budget 


was 


Three major reasons given by it 
formed sources for the increased cos! 
are rising prices, unrealistic initial est 
mates, and expansion of the network 

Principal expansion was the add 
tion of a tracking station to be built mn] 
Central America, which gives the net-| 
work the capability of bringing the 
manned capsule down after only one 
orbit 

According to a recent speech by} 
NASA General Counsel John A. John 
son, total cost of the Mercury program 
has now increased from the original es 
timate of $250 million to $350 million 

Ihe space administration is expecte 
to make up some of this shortage in the 
Fiscal 1961 budget 

Underfunding and time lags report 
edly have already delayed the Mercury 


program until 1962. Further delays 
could create an age problem which 
could eliminate the older astronauts 


now training under the program 


missiles and rockets, December 28, | 959 


$40) 


$40 


r 





nb wy 


1 Wa 

How 
11 UCticg 
Vembe 
he Mm 
issile | 
ting , 


Confe: 
Te is, 
0 as 
id als 
fFicien 
Bet fry 

(air 
id Do 
added 


sed by 
Weel 
$314 
annec) 
1-wide 
0), 
e nel. 
where 





) mil 
n th 


extn 
port 
Proj- 
find 


space} 


y in 
cost 
est! | 


addi- 
lt in 
net- 
the 


one 





Ort 
ury 
lays | 
rich | 
iuts 


59 











__—ontracts 


NASA 


$175,000—Donner Scientific Co., Concord, 
Calif., for production of an altitude sen- 
sor, accelerometers and accelerometer 
switches for use in Project Mercury. Sub- 
contract from McDonnell Aircraft. 


NAVY 


$4,000,000—Hazeltine Corp., Little Neck, 
N.Y., for 32,000 sonobuoys and repair kits. 

$3,335,533—General Electric's Light Military 
Electronics Dept., for sonobuoys 


$500,000—Solar Aircraft Co., for research, 
development and production of a new 
lightweight rocket nozzle and rocket mo- 


tor cases for the Polaris missile. Subcon- 
tract from Aerojet-General Corp. 


AIR FORCE 
¢5.000,000—Worthington Corp., Harrison, 
; N.J., for air conditioning, diesel engines, 

generators, compressors and a wide range 
of instrumentation equipment for the 
Titan bases being built near Denver. 
$78,976—Aero- Test Equipment Co.,  Inc., 
Dallas, for low-pressure high-altitude test 
chamber (six-man capacity) plus spare 
parts and reproducible copy. 
$65,985—Kearfott Co. Inc., Little Falls, N.J., 
for 543 three-inch repeater indicators to 
be used in airborne weather radar sys- 
tems 
$59,740—Dynamic Research, Inc., Los Angeles, 
for nitrogen recharger for use in nitrogen 
conversion system in support of the 133A 
program 
$59,505—California Institute of Technology, 
Pasadena, for research on “Growth of 
Boundary Layers in Plasma Accelerators.” 
$45,.915—University of Minnesota, Minne- 
apolis, for research on “Microwave Studies 
of Semiconductor Crystals.” 
$40.646—Beckman & Whitley, Inc., San 
Carlos, Calif., for synchronized framing 
camera with control units and turbine 
$40,310—Radiation, Inc., Melbourne, Fla., for 
non-personal modification and repair PCM 


1, BOG) 


Check Valves 


are proving 


, <2 anes a 6 dhe me 


‘CIRCLE SEAL: 


Today, with the experience gained in manu- 
facturing over one million application-engi- 
neered Circle Seal check valves, James, Pond 
and Clark, Inc. is unique in its ability to meet 
the newest, most critical check valve require- 


ments. 


Rugged, high quality Circle Seal valves are a 
product of the valve industry's highest stand- 
ards of quality. At James, Pond and Clark, 








precision valves 
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data handling equipment on Minuteman 
project 

$36,600—University of California, Berkeley, 
for continuation of research on “Effects 
of Internal Stress and Microstructures on 
the Physical Properties of Model Ceramic 
Systems.” 

$36,100—University of 


Maryland, College 


Park, for continuation of research on 
“Foundations of Scattering Theory and 
Applications to Physical Problems.” 

$33,139—Collins Radio Co., Dallas, for spare 
replacement modules for microwave 
system 


$25,200—-Sanborn Co., Waltham, Mass., for 
hot wire recorder and recorder system for 
use in support of Project WS-133A. 

$25,125—-Northrop Corp., Norair Div., 
thorne, Calif., for reproducible 
applicable to SM62A. 

$25,000—Ohio State University Research 
Foundation, Columbus, for research on 
“Magnetic Resonance and Spin Relaxa- 
tion of Ions in Solution, Complex Mole- 
cules and Free Radicals.” 


ARMY 

$8,911,904—Radio Corp. of America for im- 
proved missile measurement equipment 
for a missile tracking ship. 

$3,765,417—Raytheon Co., Waltham, Mass.. 
for engineering services for the Hawk 
missile system. 

$984,279—Raytheon Co., for engineering serv- 
ices in connection with the Hawk missile 

$876,927—Raytheon Co., for Hawk missile 
repair parts. 

$825,000—California Institute of Technology, 
Pasadena, for research and development 
re guided missiles 

$423,794—Nichols-Southern Div. 
solidated Industries, Inc., 


Haw- 
copy 


Luba Con- 
Baton Rouge, 


La., for construction of propellant in- 
spection building for Minuteman 
$400,000—Atlantic Research Corp., Alexan- 


dria, Va., for developing an anti-aircraft 
guided missile known as Redeye. 
$225,000—-Sperry Rand Corp., Sperry 


§ 


Utah 






Inc., 


quality. 


Please write today for free engineering data. 


JAMES, POND & CLARK, Inc. 


Circle No. 9 on Subscriber Service Card. 


su pervority 


check valves are individually inspected 
and tested against the most critical specifica- 
tions. They insure continuous trouble-free 
operation under the toughest operating con- 
ditions posed by tomorrow-minded engineers. 

From their own experience, specifying engi- 
neers know Circle Seal valves eliminate all 
reason for experimenting with less assured 


Engineering Laboratory Div., for repair 
parts for Sergeant guided missile system 
$129,836—AiResearch Manufacturing Co., Los 
Angeles, for Nike-Hercules replenishment 
repair parts. 
$129,561—Douglas Aircraft Co. Inc., Santa 
Monica, for field change kits and repair 
parts. 
$126,167—Raytheon Co., 
duction engineering of shroud, fin 
windshield for XM-28 and XM-29 
$117,610—Lockheed Missiles & Space Div., for 
basic research on a new technique for 
harnessing solar energy 
$99,625—Continental Technical Services, Inc., 
for services in connection with design, 
development and testing of rocket motors, 


for services for pro- 
and 


airframes, launchers, guidance systems 
and related equipment. 
$96,064—Douglas Aircraft Co., Inc., Santa 


Monica, for repair parts for Nike system 
$94,958—General Electric Co., Pittsfield, 
Mass., for development of a cryogenic 
gyro. 
$65,292—Texas Instruments, Inc., Semi-con- 
ductor Div., for solar cells and assemblies 
$63,175—Hoover Awning and Manufacturing 
Co., Miami, for radome cover. 
$47,660—Texas Instrument, Inc., Dallas, for 
unmounted silicon solar cells. 


$46,556—Permanent Filter Corp., for Nike 
repair parts 
$42,361—Research Institute of Temple Uni- 


versity, Philadelphia, Pa., for develop- 
ment and fabrication of a liquid propel- 
lant evaluator. 
$40,740—Western Electric Co., New York City 
for Nike spare parts and components. 
$29,989—-Townsend Engineered Products, 
Santa Ana, Calif., for design and de- 
velopment of a suppression kit. 
$27,793—-Stanford Research Institute, Menlo 
Park, Calif., for measurement of radio- 
active isomers produced by gamma rays 
$27,.278—General Electric Co., Defense Div., 
Light Military Electronics Dept., for re- 
search and development on thermocouple 
energy converters. 


2181 EAST FOOTHILL BOULEVARD, PASADENA, CALIFORNIA 
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Sheldon L. Feld has been named ap- of Bendix Aviation Corp., where he was tion of Marquardt’s capabilities and ¢ 
plications engineer supervisor of the nuclear technology cilities to new products and services. _ nou 
at Yardney Electric group. During his 28 years of active servig Las 
Corp.., manufac- During the past eight years, Dr. Van Metsger served , Son 
turers of silvercel Rennes has been a consultant to various deputy chief of % 
and silcad batteries. industrial and government groups, and val Research  frop wit 
With the firm’ has published a variety of papers on 1956 to 1959 » Pric 
since 1956, Feld nuclear instrumentation techniques and was director of t Ele 






was formerly a proj- on nuclear reactor kinetics, control and Guided Missiles p Co. 
ect engineer in de- instrumentation. vision of the RB ; 
sign and develop- reau of Aeronautic mit 
ment. Prior to join- Rear Adm. Mell A. Peterson (USN from 1952 to 19% Lat 
FELD ing Yardney he was ret.), formerly com- He also headed th alld 
associated with the Dexter Chemical Corp. mander of the Nav- fighter branch , par 
and Charles Pfizer, Inc. al Ordnance Labor- METSGER BuAer and manag or 
atory, Silver Spring, more than 12 major jet fighter develop opr 
United Research Inc., has announced Md.., has been ment programs. And he was responsib equ 
the election of Dr. named executive for initiating the Fleet Ballistic Missi, 
A. B. Van Rennes vice president and Program, now Polaris ical 
as vice president in a director of Bulova Em 
charge of its tech- Research & Devel- Reuben Thorson and John P. Gall a! 
nical division. opment Laborator- gher have been elected directors of Th We 
Among his respon- es, Inc. In the Navy Hallicrafters Co., electronics develop a 
sibilities will be di- PETERSON for 29 years, Peter- ment and manufacturing firm 
rection of funda- son specialized in research and develop Thorson is general partner and chai 
mental research and ment administration and industrial con- man of the policy committee of Paine the 
: 4 development pro- trol. Webber, Jackson & Curtis, investmen ace 
‘ av grams in instrumen- brokers. He is also a director of Growt om 
VAN RENNES tation, including Rear Adm. A. B. Metsger (USN ret.), Industry Shares, Inc., Wilson-Jones ( a 
programs for the measurement of meteor- has been appointed assistant to the presi Illinois Mid-Continent Life Insurance ( = 
ological variables and fuel contamination. dent of The Marquardt Corp. He will Booth Fisheries Corp. and United Fle -_ 
Dr. Van Rennes comes to United help to plan and coordinate the company’s tric Coal Co 
from the research laboratories division technical efforts aimed toward applica Gallagher is a partner and member 





TELEDYNE’ 


PRESSURE TRANSDUCER 


Compliance to specifications so rigid as to be 

impossible in many pressure transducers has made 
TELEDYNE the “standard” for measuring pressures 

in rocket, missile and jet systems. Because of BONDED 
STRAIN GAGE construction, TELEDYNE has low 
sensitivity to vibration or shock in any axis. Handles 
extremely corrosive media, including fuming NITRIC 
ACID. Features Pressure Cavity clean out and standard 
built-in pressure overload protection. Repeatability 0.1%, 
Linearity 0.3%, Hysteresis 0.25%, Ambient Temperature 
—150° to +275° F., Pressure Ranges: 0-50 to 0-10,000 PSI. 
With simple cable connection, can be used simultaneously 
with both Taber Indicator, as shown, and 

standard make Recorders and Controllers. 





Write or telephone for literature and prices 


TABER INSTRUMENT CORPORATION 
Section 217 107 Goundry St. 

North Tonawanda, N. Y. 

| Phone: LUdlow 8900 TWX - TON 277 
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the executive committee of Booz, Allen tation. He was formerly manager of the Dynamics where he served as supervisor 
—_ & Hamilton, and is the coordinating part- company. of production and material control, works 
ner of the firm’s central region. Before he joined the firm in 1956, manager of the aircraft division, opera- 
Sansonetti was assistant general manager tions manager of the automatic controls 
and § Analab Instrument Corp. has an- of Airborne Accessories Corp. and was division and director of manufacturing. 
es. nounced the appointments of Theodore also associated with the General Electric 
SETVigg Lasar, Philip G. Schifflin and Edwin J. Co. Joseph H. Hannigan, formerly sales 
ved » Sommers as senior engineers. engineer with The Gabriel Co., has been 
of Ny Lasar formerly was a senior engineer Douglas Aircraft Co. has announced chosen director of radar and infrared 
frog with Allen B. Du Mont Laboratories. the appointment of Edward F. Spraitz as communications, technical liaison division 
9, a Prior to that he was with the Weston assistant Washington _Tepresentative for of The National Co. Inc. 
of th Electrical Corp. and Bendix Aviation space programs. He will coordinate com- Hannigan comes to National with a 
les D Co. pany space activities with all government number of years’ engineering experience 
e BR Schifflin formerly was a research ad- agencies. He has been a member of the including planning designing — snstal- 
neal ministration coordinator with Du Mont Washington office for the past three years. ioten of ouuntersanemene guided missile 
19% Laboratories, where he directed the oper- Before coming to Douglas, Spraitz safer contact sete eontrel equipment 
ed th ations of the commercial engineering de- held key engineering posts with the Na- radiation warning systems, and ited 
h ¢ partment model shop and was a produc-_ tional Bureau of Standards and the Naval devices. He was lem © enneuitent i. om. 
ages tion wel opthcwur ys = = Ordnance Laboratory. clear power instrumentation and control. 
Velop opment department engaged in missile tes . . 

. j t. Roylyn Inc., manufacturer of aircraft, 
onsib equipmen : ete, ; ‘ 3. 
Miseip Sommers, responsible for the mechan- missile and industrial components and d a a ae me _ oo = 

: ical design engineering, was formerly with quick disconnect couplings, has announced — S of re — S o r av valet 

Emerson Radio and Phonograph Co. as appoiniment of Richard B. Hubbard as ™ ri R se Wane oo — oo 
Galh. a senior engineer. Earlier he was with vice president, and of Benjamin N. oes = oe = id i ss retr- 
f The Western Electric Co., engaged in test Obhamnesian as production manager. In yal prergase pete om ‘aie ° igang | 
- equipment design. addition, Hubbard has been elected to the ‘!™°* 1/727, Will remain a director as we 
ms board of directors as a consultant. 
chair Alfred Sansonetti has been named to Hubbard formerly was affiliated with Probst joined South Bend in 1946, was 
Paine the newly created post of vice president- Pacific Airmotive Corp. as vice president lected assistant vice president in 1955, 
tmen{ manufacturing for Avien, Inc., designer and assistant to the president; with ACF and vice president in 1959. He is also a 
rowt and manufacturer of instrumentation sys- Industries as president of its Erco divi- director of the company. 
Co. tems in temperature control, fluid flow sion; with Specialties, Inc., as vice presi- Richard S. Anderson will become sec- 
Co measurement, automatic checkout equip- dent. retary-treasurer, replacing Maurice How- 
Ele ment and propulsion system instrumen- Ohannesian was previously with Clary ard, who is retiring. 
er oO 
The Bendix type SR rack and panel electrical connector 
provides exceptional resistance to vibration. The low 
engagement force gives it a decided advantage over 
existing connectors of this type. 
Adding to the efficiency of this rack and panel con- 
nector is the performance-proven Bendix “clip-type”’ 
closed entry socket. Insert patterns are available to 
mate with existing equipment in the field. 
Available in general duty, pressurized or potted 
types, each with temperature range of —67°F to +257°F. 
Here, indeed, is another outstanding Bendix product 
that should be your first choice in‘ rack and panel 
connectors. 
J 
SCINTILLA DIVISION irene 
SIDNEY, NEW YORK 
Export Sales and Service: Bendix international Div., 205 E. 42nd St., New York 17, N. Y. 
Canadian Affiliates: Aviation Electric Ltd., 200 Laurentien Bivd., Montreal 9, Quebec. 
Factory Branch Offices: Burbank, Calif.; Orlando, Florida; Chicago, lilinois; Teaneck, New Jersey; Dallas, Texas; Seattle, Washington; Washington, D. Cc 
9 _ 
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——letters 


Public Be Blamed 


To the Editor: 


In your Dec. 7 editorial, you state 
that there are indications that the public 
does not agree with the Administration’s 
lack of concern (over losing the space 
race). | am wondering if this is truly a 
“lack of concern” or just pondering over 
how to get the public’s support and/or 
how “ioose” the strings should be if 
the moncy were appropriated, and at the 
expense of what. 

The public has been lulled into a 
state of apathy for the last 25 years, 
with the politicians promising Mr. John 
Q anything he wants for his vote. Mr 
John Q now wants to have his cake and 
eat it too. The labor unions, operating 
on the same basis, insist that their mem- 
bers have a sizeable raise every year. 
Much money appropriated has been liter- 
ally dumped in the river... . 

So, I am wondering just who is to 
blame. I believe it’s the public them- 
selves—for permitting themselves to be 
lulled into apathy in the first place; sec- 
ondly, for voting for politicans who had 
nothing to offer except a promise to the 
people to “give” them anything they 
“wanted”; and finally, for demanding— 
or maybe I should say refusing to give 
up—certain wartime spending for fear 


Mow To Got Things Done 
Better And Faster 





BOARDMASTER VISUAL CONTROL 


vy Gives Graphic Picture—Saves Time, Saves 
Money, Prevents Errors 

vy Simple to operate—Type or Write on 
Cards, Snap in Grooves 

vy Ideal for Production, Traffic, 
Scheduling, Sales, Etc. 
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Over 400,000 in Use 
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they might have to tighten their belts 
for a few months. It is a weil known 
fact that when an air base or a defense 
plant is to be closed the people start 
clamoring and write their Congressmen, 
the pressure starts—and soon the plant 
is not only kept open but expanded. 
Small bureaus are built up within local, 
state and federal governments, and many 


defense business contractors—whose sur- 
vival depends entirely, or nearly so, on 
government defense contracts that are 


almost entirely wasteful and cost billions 
of tax money. 

; I hardly believe Los Angeles 
would be a fair poll of the U.S.A. (con- 
cern over losses in the space race). Even 
if it were, I would be willing to bet 10 
to 1 that if wages were frozen and taxes 
raised $50 per person you would lose 4 
out of 5 of your votes 

K. U. Benjamin 


Shelley Electric Inc 
P. O. Box 2239 
Wichita 1. Kan 
Anti-Second Law 
To the Editor: 
I read with considerable interest the 


article in the Nov. 16 M/R 
182% thermal efficiencies. 

Some years ago I submitted a group 
of papers to various Washington agencies 
concerning energy, matter, and anti-second 
law devices. The only reply I could evoke 
from these worthies was much laughter. 
It is refreshing, therefore, to see in print 
the idea that “basic truths” might need 
to be re-examined. Several years ago the 
term “anti-second law” was in the same 
classification as certain four-letter words. 
I am sure that in the future the term will 
become quite respectable. 

Without doubt the Russian device is 
merely a heat pump, but the next device, 
or the one after that, may indeed exceed 
second-law efficiencies. The Russians cer- 
tainly have shown enough imagination 
to make this possible. 

Robert E. Span 
Registered Engineer 
P.O. Box 157 
Ligonier, Pa. 


U.S. Bonds for Space? 


To the Editor: 

Regarding your editorial of Dec, 7 
about public concern over the U.S. space 
effort, may I quote from your Nov. 30 
issue (“Who Says There’s A _ Space 
Race?”): “The space program costs less 
than ten doilars per year per U.S. adult 
or roughly one evening’s entertainment 
per year.” 

Why not government SPACE BONDS 
in various denominations to allow U.S. 
citizens so disposed to contribute one or 
two “evenings’ entertainment per year” to 
their country’s bigger space effort? 

Arthur A. Wiese 
753 Utah St. 
Toledo 5, Ohio 
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ATOMIC RADIATION, part I!. RCA Sen, 
Cc mpany 4s div r tT The Rad Corp 
America. Order from rovernment Sery 
(210-1 RCA Se Compa amdep 
NJ. 11 $2.65 


The practical aspects of radiation py 
tection is covered in a book in ended py 
marily as a practical guide for industry, 
military, and research install ‘ions ef 
gaged in «wiclear energy activit 





Discussed are such subjects «as mop 
toring techniques and instruments, radis 


tion exposure control, decontaminatiog 
radioactive material transport and way 
disposal. 


SHORTWAVE PROPAGATION, Stanley 
hn F. Rider Publisher 


9 


ws 


This book presents the basic principle 
of shortwave radio propagation, and how 
it is used in long distance radio com 
munication. 

Following the exploration of bask 
phenomena, the author deals with iono 
spheric variations attributable to sunsp¢ 
cycles as well as abnormal causes whic 
have so often disrupted man’s ability 1 
communicate by electro-magnetic waves 
He explains the preparation of maximum 
usable frequency (MUF) charts and how 
to use them. 

A chapter is devoted to the explana 
tion of the correlation between the sea 
sons and the most satisfactory frequency 
within the 3 to 30 mc range which are 
usable for interglobal communication. 

The book is suited to the radio ama 
teur who is concerned with global com 
munication on shortwaves. It is also rec 
ommended to Armed Forces users of the 
radio-frequency spectrum. 


ENERGY DISSIPATION BY FAST ELEC 
TRONS, L. V. Spencer, National Bureau 
Standard Order from Superintendent 

| ne € Government Phating OF 
Washingt 25, D.C. 70 pp. $.45 


Presented is one of a series of reports 
on radiation physics data being prepared 
with the support of the Office of Naval 
Research and the Atomic Energy Com 
mission. Tabulations given of the 
energy dissipated by fast electrons at dif 
ferent distances from monoenergetic elec 
tron sources, for plane perpendicular and 
point isotropic sources. 


are 


Tabulations are designed to answer 
the following type of problem: If 


trons of kinetic energy E, are produced 


elec- 


Amel 


srs A = 


Gas 


Am 


Am 


Gas 





at a point or on a plane in a material 
with atomic number Z, the electrons will 

travel away from their point of origin, 

dissipating energy to the material as they 

go. When each electron has given up its | 
initial energy, what is the spatial distribu- 

tion of the energy transferred to the sur- 

rounding material? 

Results are given for E,, varying in 
approximately logarithmic intervals from 
0.025 to 10 Mev, for carbon, aluminum, 
copper, tin, lead, air, and polystyrene. 
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—when and where- 


DECEMBER 


American Chemical Society, Industrial and 
Engineering Chemistry Division, 1959 
Christmas Symposiums on “Mecha- 
nisms of Inter facial Reaction,” Shriver 
Hall, Johns Hopkins University, Balti- 
more, Dec. 28-29. 

JANUARY 

Gas Dynamics, Colloquium, Electrostatic 

Propulsion, University of Michigan, 
Re 

pe National Symposium on Reliability 
and Quality Control i: Electronics 
IRE, EIA, AIEE, ASQ”, Statler-Hil- 
ton Hotel, Washington, D.C., Jan. 
11-13. 

First International Space Science Sym- 
posium, and COSPAR Plenary Ses- 
sion, sponsored by COSPAR, Nice, 
France, Jan. 11-16. 

Society of Plastics Engineers, 16th Annual 
Technical Conference, Conrad Hilton 
Hotel, Chicago, Jan. 12-16 

Gas Dynamics Colloquium, Shock Tube 
Research, University of Michigan, Ann 
Arbor, Jan. 14. 

American Astronautical Society, Sixth 
Annual Meeting, Statler-Hilton Hotel, 
New York City, Jan. 18-21. 

American Management Association, Spe- 
cial Research and Development Con- 
ference, “Capitalizing on Technology,” 
Roosevelt Hotel, New York City, Jan. 
20-22. 

Gas Dynamics Colloquium, Structure of 
Strong Normal Sheckwaves, North- 
western University, Evanston, Ill., Jan. 
rie 

Institute of the Aeronautical Sciences, 
28th Annual Meeting, Hotel Astor, 
New York City, Jan. 25-28. 

Second Annual Symposium on High Speed 
Testing, sponsored by Plas-Tech Equip- 
ment Corporation, Somerset Hotel, 
Boston, Jan. 27. 





AC Electronics Div., 
General Motors Corp. 5| 
Agency—D. P. Brother & Co. 
Aeroquip Corp. 3 
Agency—The Fred M. Randall Co. 


American Bosch Arma Corp. 42 
Agency—Doyle, Kitchen & McCor- 
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Inc. 
Douglas Aircraft Co., Inc. 21 
Agency—J. Walter Thompson Co. 
B. F. Goodrich Aviation Prod- 
ucts, Div.-The B. F. Goodrich 
Co. 22 


Agency—Batten, Barton, Durstine & 
Osborn, Inc. 
Graphic Systems 48 


Agency—Diener & Dorskind, Inc. 





ADVERTISER'S INDEX 


Gas Dynamics Colloquium, Research in 
Rarified Gas Dynamics, Northwestern 
University, Jan. 28. 

Seventh Annual Western Spectroscopy 
Conference, Asilomar, Pacific Grove, 
Calif., Jan. 28-29. 

Amercan Rocket Society, Solid Propel- 
lants Conference, Princeton University, 
Princeton, N.J., Jan. 28-29. 


FEBRUARY 


Chemical Institute of Canada, Toronto 
Section, Symposium on Gas Chroma- 
tography, Seaway Hotel, Toronto, Ont., 


Feb. 1. 
Instrument Society of America, Hous- 
ton Section, Instrument-Automation 


Conferences & Exhibit, Rice Hote! & 
Sam Houston Coliseum, Houston, Feb. 
1-4. 

Sixth Annual Midwest Welding Confer- 
ence, sponsored by Armour Research 
Foundation of Illinois, Institute of 
Technology; Chicago Section, Ameri- 
can Welding Society, Illinois Tech 
Chemistry Bldg., Chicago, Feb. 3-4. 

Institute of Radio Engineers, Professional 
Group on Military Electronics, Bilt- 
more Hotel, Los Angeles, Feb. 3-5. 

Seventh Annual Solid-State Circuits Con- 
ference, sponsored by Institute of 
Radio Engineers, American Institute 
of Electrical Engineers, University of 
Pennsylvania, “hiladelphia, Feb. 10- 
12. 

First National Symposium on Nondestruc- 
tive Testing of Aircraft and Missile 
Components, sponsored by Southwest 
Section, Society for Nondestructive 
Testing; Southwest Research Institute, 
Hilton Hotel, San Antonio, Tex., Feb. 
16-18. 

AIEE Symposium on Engineering Aspects 
of Magnetohydrodynamics, University 





of Pennsylvania, Philadelphia, Feb. 
18-19. 

James, Pond & Clark, Inc. 45 
Agency—Weir Advertising 
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Kollmorgen Missile Tracking 
Binoculars are an integral part 
of an acquisition and photog- 
raphy system which records 
tactical air-to-air missile per- 
formance at China Lake Naval 
Ordnance Testing Station. These 
binoculars, adapted from a basic 
Kollmorgen design, are high 
magnification, wide-field instru- 
ments with unusual light-gath- 
ering power. An operator is able 
to spot a missile-launching air- 
craft and track the missile from 
the time it is fired until it finds 
its target—all at extreme ranges. 
Among other Kollmorgen con- 
tributions to the missiles field 
are the bunker periscopes at 
Cape Canaveral. 

By combining optics, mechan- 
ics and frequently electronics, 
Kollmorgen designs many dif- 
ferent types of instruments and 
systems for industrial and de- 
fense viewing and inspection 
applications. A new illustrated 
brochure describes our design 
and manufacturing facilities and 
primary fields of interest. For 
your copy, write Dept. 10D. 


Ry, 


KOLLMORGEN 


optical corporation 
NORTHAMPTON. MASSACHUSETTS 
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Anybody Want 


NASA maintains that the U.S. space program 
has produced more scientific results than the Rus- 
sian program, that the Soviet achievements were 
simply more spectacular. 

This seems a little like the old business of 
claiming a moral victory for the home team be- 
cause it played a clean game while the opposi- 
tion got a little rough and won 54 to 3. 

We would feel somewhat better about this 
kind of rationalization if we could see a clear 
pattern in the American program; if some one 
person in authority (and who is in authority?) 
would say: 

“This is what we want to do and this is how 
we are going to do it.” 

If we would lay out a program of desired 
achievements—and back it up with enough 
money and merchandise to insure that one mis- 
hap or one miscalculation does not bring the pro- 
gram to a halt and make us look foolish in the 
eyes of the world. 

Such a program might make us, the country 
and the world more inclined to believe, as NASA 
declares, that our way is best; that in the long 
run we will push forward over a broad front; that 
the space satellites and spacecraft of the 1970's 
and °80’s will carry more American than Soviet 
flags. 

At the moment we are not convinced. Neither, 
we fear, are the American people or the world. 


Let the People Know 


While NASA is organizing its command for 
an assault on the broad front of the space pro- 
gram, as it says, we think it might be a good idea 








a Moral Victory? 


if NASA officials would explain to the public— 
as they must explain to Congress very shortly— 
the reason for two big space boosters which will 
materialize at about the same time. 

Project Saturn is the clustering of eight 
Rocketdyne engines to produce 1% millions 
pounds of thrust. Slipping badly from lack of 
money, the Saturn will probably be fired in 1963, 
come to full strength in 1964. 

Simultaneously, Rocketdyne is perfecting a 
single rocket engine of 1% million pounds 
thrust (the F-1) which is due to become opera- 
tional at about the same time. 

By naming Maj. Gen. Don Ostrander, USAF, 
as head of the NASA booster program and plac- 
ing him in charge of the Von Braun group at 
ABMA, NASA has in effect put the Saturn and 
the F-1 programs in the same workshop. 

A great many knowledgeable people in the 
space field question the necessity of both the 
Saturn and the F-1 programs; specifically, they 
question the necessity of the Saturn, which has 
been variously described as a great white hope 
and as a big clinker. 

They speculate: is the billion-dollar Saturn 
continued as a back-up for the F-1? Is it a par- 
allel program for different purposes? Is it an ex- 
ercise to give us experience in clustering engines 
because we will eventually want to cluster the 
F-1 into a 6-8-million-pound-thrust Nova? Is it 
just something to keep the ABMA team busy for 
a while? 

NASA must have its reasons for both pro- 
grams. We strongly believe that they should be 
presented to the public even before they are 
spelled out in great detail to answer the search- 
ing questions of Congress. 


CLARKE NEWLON 
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AC Seeks and Solves the Significant—Because of GM's large contribution in the international race 
for technological superiority, AC accepts a challenge. AC Research is on a scientific quest for solutions 
to significant problems... for accomplishments even more advanced than AChiever inertial guidance 
for Titan. / We call this creative challenge ... AC QUESTMANSHIP. It’s an exciting quest for new ideas, 
components and systems... to advance AC’s many projects in guidance, navigation, control and detec- 
tion. / Right now Dr. Joseph F. Shea, AC’s Director of Advanced Systems Research and Development, 
is drawing a group of competent men around him to build ‘‘the greatest R & D organization in the 
industry.’’ And Dr. Shea adds strong support to the fact that AC offers ‘tan excellent working atmos- 
phere for a scientist or engineer who wishes to produce and progress.’’ / You may qualify for our 
specially selected staff...if you have a B.S., M.S. or Ph.D. in the electronics, electrical or mechanical 
fields, plus related experience. If you are a ‘‘seeker and solver,"’ write the Director of Scientific and 
Professional Employment, Mr. Robert Allen, Oak Creek Plant, Box 746, South Milwaukee, Wisconsin. 
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ANOTHER 

WAY RCA 
SERVES SCIENCE 
THROUGH 
ELECTRONICS 


Systems Development for Space Technology: 
Magnetic Tape Recorders 





Develop a tape recorder capable of handling video sig- 
nals, but light and compact enough to fit in a satellite. 
Design for minimum power drain. Make the unit rugged 
to stand up under launching stresses and operate un- 
attended for the life of the satellite. 

From requirements such as these, Astro-Electronic 
Products Division developed the video tape recorder pic- 
tured above. 

The entire unit, including electronic circuits, weighs 
less than nine pounds. It is designed to accept video sig- 
nals from a satellite TV camera and deliver at its output 
a frequency-modulated carrier suitable for input toa 


transmitter. Weight and power drain in the tape trans 
port are reduced without sacrificing tape motion stabik 
ity. Normal braking methods are eliminated in favor of 
a constant-tension spring coupling between reels which 
keeps tape tension constant. The entire system is de 
signed to operate normally in the vacuum of space. 
Video or digital data tape recorders are typical of the 
many specialized systems developed at AEP to spear- 
head man’s advance into space. Whether your problems 
involve electronic instruments, mechanical sub-systems, 
entire satgllite systems, or the supporting ground con 
tro! Bik snt AEP can help you find the answer. 
wd Pe 


Watch for Camera Systems for space applications...another AEP capability 
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